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Preface 


In its Second Annual Report 
the National Science Foundation stated 
that “the necessary first step in policy 
development is the assembly of an ade- 
quate body of fact about the current 
status of science in the United States, 
including an inventory of our present 
resources of trained men and facilities.” 
This investigation of the status of de- 
mography as a science, initiated in the 
fall of 1954, was undertaken with the 
financial support of the National Sci- 
ence Foundation to provide such “an 
adequate body of fact” for its formula- 
tion of policy and program in the field 
of population research. 

The fonuidable character of the un- 
dertaking necessarily made this a team 
enterprise, both in its direction and in 
its execution. The direction of the study 
was in a fundamental sense a collective 
undertaking of the staff of the Popula- 
tion Research and Training Center, and 
major credit for the preparation of this 
volume must go to the contributors to 
the symposium constituting Parts II, 
III, and IV. It was the co-operation of 
center colleagues and the basic work of 
the writers of the individual chapters in 
the symposium that made the prepara- 
tion of Part I, “Demography as a Sci- 
ence,” a feasible assignment for the edi- 
tors. 

Remarkable co-operation was ob- 
tained from the scholars who were in- 
vited to participate in this venture. 
Only thirty-five persons were ap- 
proached to obtain the participation of 
the twenty-seven who wrote the indi- 
vidual chapters. Of the thirty who were 
able to accept the invitation, one died 
bclore he could complete the assign- 
ment, and two were forced to relin- 


quish the task because of other com- 
mitments. The time schedule drawn up 
for the conduct of the study was re- 
markably well maintained on the whole, 
considering the heavy involvements 
and commitments of the authors. Al- 
though the ease with which it was pos- 
sible to administer this project was un- 
doubtedly in some measure attributa- 
ble to the fact that modest honorariums 
were made available for the prepara- 
tion of the material, the major factors 
were the interest and enthusiasm of the 
individuals working in the field and 
their dedication to the pursuit of de- 
mography as a science and as a profes- 
sion. 

On the whole the contributors to this 
study have observed its terms of refer- 
ence with care. Some of the writers, 
however, departed from the proposed 
outlines rather more drastically than 
was desired, and some did not com- 
pletely adhere to the injunction to 
avoid preoccupation with social engi- 
neering problems— that is, policy mat- 
ters. All of the chapters, however, pro- 
vide a good basis for the evaluative 
work required of the editors, and in 
none docs the consideration of social 
engineering problems detract seriously 
from the major mission of the study. 

ITie reader should bear in mind that 
the contributed chapters were finished 
at various dates over a period of nearly 
three years. Consequently, they are not 
all completely “up to date.” The diffi- 
culty of co-ordinating a complex enter- 
prise, rather than any lapse of scholar- 
ship, should be blamed for any failures 
to include the latest information or 
thought on specific questions. 

Acknowledgment is due to Harry Al- 
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pert of the National Science Founda- 
tion, who played a major role in initiat- 
ing the project and recruiting the edi- 
tors for this assignment. As has been 
indicated, we are heavily indebted to 
our colleagues, Donald J. Rogue, Eve- 
lyn M. Kitagawa, and Beverly Duncan, 
who gave generously of their time and 
counsel at many strategic points in the 


design and conduct of the investigation. 
Grateful acknowledgement is also made 
of the contribution of Hana Okamoto, 
who supervised the many exacting gen- 
eral administrative and clerical opera- 
tions that the work entailed. 

Philip M. Hauseb 
Otis Dudley Duncan 
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I. Overview and Conclusions 


PHILIP M. HAUSER AND OTIS DUDLEY DUNCAN 


Concern about the numbers of peo- 
ple has a long history. But as the sub- 
ject is understood today, demography, 
or the study of population, is scarcely 
three centuries old. Like other fields of 
scientific inquiry, it has had its ups and 
downs, its periods of flourishing and 
eras of stagnation. Despite the lack of 
temporal perspective, one may state 
confidently that the present is a period 
of extraordinary activity in tlie study of 
population. The amount, coverage, 
quality, and detail of the information 
now being assembled about population 
are greater than ever before; and the 
number of scholars engaged in the 
analysis, interpretation, and dissemina- 
tion of this information is large by any 
historical standard. The growth of the 
field in these respects has been accom- 
panied by a clearer differentiation be- 
tween students of population and other 
investigators of human problems, al- 
though, as we shall see, demography 
remains closely related to and depend- 
ent on a wide variety of scientific and 
practical specialties. 

Significantly, demographers do not 
have to expend much energy in justify- 
ing the pragmatic importance of their 
research. There is, on the one hand, a 
profusion of lay publicists of the ‘pop- 
ulation problem” who keep the field in 
the public eye and, on the other, a 
steady demand for the demographers 
technical skills on the part of those who 
need information about population to 
carry out their various functions in so- 
ciety. Although there will be occasion 
to comment on the implications of the 
practical and problematic aspects of 


population for the development of ob- 
jective studies in the field, we are here 
concerned primarily with "demography 
as a science,” i.e., as a body of system- 
atic empirical knowledge, and the 
means by which such knowledge is ac- 
cumulated. 

This chapter summarizes The Study 
of Population and introduces both the 
editors' views on “demography as a sci- 
ence” as presented in Part I and the 
symposium of contributed chapters 
which make up Parts II, III, and IV. 
Additional introductory statements ap- 
pear at the beginning of each of these 
parts, and an outline of their content 
will be found at the end of this chapter. 

THE FIELD OF DEMOGRAPHY 

There is no single standard concep- 
tion of the scope or framework of de- 
mography. Notions of what demogra- 
phy is vary from place to place and 
from time to time in accordance with 
varying perspectives and predilections. 
The number of scientists conceraed 
with population research is considera- 
bly greater than the number identifying 
themselves as “demographers.” More- 
over, the training of those who are in- 
terested in the study of human popula- 
tion phenomena covers a broad spec- 
trum of both the natural and the social 
sciences. Yet a review of the literature 
dealing with human population matters 
and a survey of the disciplines and 
scholars producing this literature indi- 
cate that demography can be described 
in a systematic and comprehensible 
manner and that there is considerably 
more order in the research being done 




2 


The Study of Population 


and in the organization of tho scholars 
than may appear at first glance. 

For working puq^oses the following 
definition is suggested: Demography is 
the study of the size, territorial distri- 
bution, and composition of population, 
changes therein, and the components of 
such changes, which may he identified 
as natality, mortality, territorial move- 
ment {migration), and social mobility 
(change of status). Three features of 
this definition merit brief explication. 
First, the omission of reference to pop- 
ulation “quality” is deliberate, to avoid 
bringing normative considerations into 
play. “Population composition” encom- 
passes consideration of variation in the 
characteristics of a population, includ- 
ing not only age, :ex, marital status, 
and the like, but also such “qualities” 
as health, mental capacity, and attained 
skills or qualifications. Second, interest 
in “social mobility” is made explicit be- 
cause population composition changes 
through movement^ by individuals 
from one status to another, e.g., from 
“single” to “married,” as well as through 
natality, mortality, and migration. 
Third, the tenn “territorial movement” 
is preferred to “migration” because the 
latter ordinarily applies to movements 
from or to arbitrarily defined areal units 
rather than to the totality of move- 
ments. 

It is immediately apparent that 
many types of scholars at one time or 
another concern themselves with the 
data of demography. For example, ge- 
neticists, ecologists, geographers, an- 
thropologists, manpower specialists, 
public health experts, psychologists, 
sociologists, historians, economists, and 
students of other disciplines with vary- 
ing frequency employ demographic 
analysis in the conduct of their research 
activities. On the other hand, the scien- 
tist identified as a demographer on oc- 
casion utilizes the frameworks of other 
disciplines in relation to demographic 
problems. 


To draw a boundary line around 
specified demographic phenomena is 
logically indefensible; likewise, it is not 
defensible to hold that the demogra- 
pher is concerned only with such varia- 
bles or to exclude the scholars of other 
disciplines from legitimate concern 
with population data. Certainly this 
would be inconsistent with the history 
and facts of population research. It 
would seem that the critical element in 
the definition of demography is not the 
scope of the population or other varia- 
bles studied but ratlier the concept of 
“population” itself, on the one hand, 
and, on the other, the focus of research 
attention on population in relation to 
other systems of variables. 

“Population,” as a concept, here re- 
fers to an actual aggregation of organ- 
isms, and explicitly to human organ- 
isms. In an abstract and comprehensive 
sense the study of human populations 
may be regarded ( as has been proposed 
by some biologists ) as a part of a single 
field of population study at all organic 
levels, or on an even more abstract level 
as a subdivision of a concern with “pop- 
ulation” in an extended sense, including 
all forms of collections— even inorganic 
and hypothetical ones— e.g., as the term 
“population” is used in statistics. 

Tlie apparent confusion arising from 
the fact that both demographers and 
non-demographers study human popu- 
lations in relation to other systems of 
variables is dissipated if one distin- 
guishes between “demographic analy- 
sis” and “population studies.” Demo- 
graphic analysis is confined to the study 
of components of population variation 
and change. Population studies are con- 
cemed not only with population varia- 
bles but also with relationships be- 
tween population changes and other 
variables— social, economic, political, 
biological, genetic, geographical, and 
the like. The field of population studies 
is at least as broad as interest in the 
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“determinants and consequences of 
population trends.” 

Thus, “demography” may be con- 
ceived in a narrow sense as synonymous 
with “demographic analysis” or in a 
broad sense as encompassing both 
“demographic analysis” and “popula- 
tion studies.” When the demographer 
is carrying out the “population studies,” 
he is almost certain to regard them as 
“demography.” But it must be recog- 
nized that scholars of various disci- 
plines are likely to engage in studies 
which utilize demographic analysis in 
relation to other frameworks of analy- 
sis and which may appropriately be de- 
scribed as “population studies.” 

Evidently, “population studies” is not 
a single “theoretical discipline” with a 
coherent frame of reference of its own. 
Instead, it is best characterized as an 
area of substantive inquiry in which 
any number of frames of reference may 
be employed. Each of these is likely to 
include some categories under which 
certain types of demographic analysis 
play a significant role. None of them 
can exhaust all the potentialities of 
demographic analysis. It is, therefore, 
a little hard to think of “population 
studies” as a subject matter for which 
an integrated but comprehensive the- 
ory could be expounded. Such a body 
of theory would have to embrace such 
diverse preoccupations as those of eco- 
nomics, social psychology, and genetics 
( for example ) . \\Tiat is called “popula- 
tion theory,” then, must be one of two 
things: an elaboration of the relation- 
ships involved in and techniques em- 
ployed by demographic analysis or that 
segment of some particular theoretical 
scheme which involves population phe- 
nomena or makes use of demographic 
analysis. Such, in brief, is the scope of 
the field whose appraisal is undertaken 
in this volume. 

We now attempt a summary of the 
major considerations involved in the 
evaluation of demography as a science. 


In the absence of any standardized 
procedure or criteria for characterizing 
and evaluating a science, our summary 
here is presented from two points of 
view. First, demography is subdivided 
in terms of its parts, parts discernible 
in any science: its frame of reference, 
its data, its methods of study, and its 
corpus of knowledge, including theory. 
Second, demography is examined as a 
whole in relation to other sciences— 
both the more advanced and the less 
advanced disciplines. 

EVALUATION BY PARTS 

Frame of Reference 

From the very definition of the field it 
follows that demographic research is 
conducted within an explicit and coher- 
ent frame of reference. The most im- 
portant observation to make about this 
frame of reference is that demographic 
analysis is primarily a process of work- 
ing out the components of spatiotem- 
poral variation in population phenom- 
ena. Consider the simplest possible 
case: sheer growth of numbers in a ter- 
ritory closed to migiation. The demog- 
rapher begins by “decomposing” this 
growth into the positive contribution 
of natality and the negative contribu- 
tion of mortality. If the rate of growth 
in one period differs from that in an- 
other, the demographer immediately 
wishes to ascertain whether the varia- 
tion in growth rates is produced by var- 
iation in natality, in mortality, or in 
both. To essay a more detailed “expla- 
nation” of such a change, he resorts to 
further decomposition of each of the 
gross components of growth. Natality is 
analyzed in terms of the fertility of dif- 
ferent age groups of women or in terms 
of the contributions of different cohorts 
of married couples and so on. Per- 
chance, if the necessary information is 
available, such analysis employs further 
subcomponents, such as the fertility of 
socioeconomic classes or urban and 
rural populations. Similarly, mortality 
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is analyzed by age, sex, and various bio- 
sodal categories of the population. In 
principle, there is virtually no limit to 
the number of combinations of subcom- 
ponents that may be studied, although 
in practice the demographer seldom is 
able to cany the decomposition of pop- 
ulation changes as far as he would like. 
Having accomplished what he regards 
as a suitable decomposition of popula- 
tion changes (or variations in rates of 
change from one period or place to an- 
other), the demographer may, of 
course, put the components back to- 
gether again, e.g., in the form of a ‘‘bal- 
ance sheet,” a mathematical model, a 
statement of the relative importance of 
the several components, or the back- 
ward or forward pn jection of popula- 
tion changes, which may involve as- 
sumptions about the several compo- 
nents and the ways in which they are 
likely to change. 

I’he focus on components of popula- 
tion variation is characteristic not only 
of “demographic analysis” in the strict 
s(aise but also of \irtually all types of 
“population studi(\s” wherein an effort 
is made to explain population change or 
to ascertain the effects of such changes 
in tenns of social, biological, economic, 
or otluT factors. While some highly 
general conceptual schemes attempt to 
treat population growth as a single in- 
dependent or dc'pcndent variable, ordi- 
narily the various components of growth 
are acknowledged to interact differently 
with environing or conditioning factors. 
For example, areal variations in levels 
of living may have complex effects on 
population growth by way of positive 
con elation with net migration rates and 
negative coirelation ^vith fertility rates. 

Consequently, tw^o major problems 
confront the investigator studying pop- 
ulation from the standpoint of a par- 
ticular body of substantive theory, such 
as economics or social psychology. He 
must not only identify the significant 
economic or psychological factors for 


his problem, but he must also devise a 
suitable subclassification of population 
variation into components. The failure 
of many a theory of population can be 
diagnosed as due to a faulty analysis of 
components, to the lack of data on the 
relevant components, or to the obscu- 
rity of the connection between supposed 
causal factors and the components of 
population change. Malthus, for exam- 
ple, got bogged down at the outset of 
his famous analysis of the causes and 
consequences of population growth 
when he proposed that “the checks 
which repress the superior power of 
population, and keep its effects on a 
level with the means of subsistence, are 
all resolvable into moral restraint, vice, 
and misery.” Whatever may be said of 
“moral restraint,” it is clear that “vice 
and misery” may affect the several com- 
ponents of population growth different- 
ly; hence the direction of their effects is 
not constant from one situation to an- 
other, as Malthus appeared to assume. 

In sum, research within the restricted 
framework of demographic analysis may 
be regarded as forming the “core” of 
demography as a science— we refer here 
to investigations concerned only with 
the study of size, territorial distribution, 
and composition of population, changes 
therein, and the components of such 
changes. Research in the form of ‘pop- 
ulation studies” involves not only de- 
mographic analysis but also the discov- 
ery and explanation of relationships 
between demographic variation and 
change and the variables of interest to 
other disciplines— social, economic, po- 
litical, geographic, historical, ecological, 
or biological, as the case may be. Such 
studies employ a variety of frames of 
reference— that of demography in rela- 
tion to those of the other disciplines 
involved. 

Data 

Demography is one of the observa- 
tional, as distinguished from the experi- 
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mental, sciences. That is, demography 
is dependent for its data on observation 
and recording of events occurring in 
the external world rather than on ex- 
periments under more or less controlled 
conditions in the laboratory. Demogra- 
phy in this respect, therefore, is more 
like astronomy, geography, or ethnology 
than like chemistry, physics, or experi- 
mental psychology. The data of de- 
mography, like those of the other ob- 
servational sciences, are “spread out"’ 
in time and space, and only a minute 
or negligible portion of demogiaphic 
events can be observed by any one in- 
vestigator. Moreover, since the system- 
atic observation and recording of de- 
mographic events are of relatively 
recent origin, most of the demographic 
facts about prehistoric and even his- 
toric men are unknown. Even in the 
decade 1945-54 only 80 per cent of the 
world’s population was enumerated in 
some kind of census, and this is un- 
doubtedly a record high in the availa- 
bility of even limited demographic sta- 
tistics. One can guess that certainly no 
more than 10 per cent of all the persons 
born in the world during tlie Christian 
era were ever enumerated in a census, 
and a considerably smaller proportion 
than that in previous periods. Further- 
more, the lack of demographic data in- 
creases rapidly as one moves from mere 
counts of total population to such 
other items as distribution, composition, 
change, and components of change. 
Finally, the temporal variations in the 
availability of data have their counter- 
part in space as well. Even at the pres- 
ent time little or no demographic data 
are available for large sections of the 
globe. 

It must also be noted that the nature 
of the data of demography poses a fun- 
damental issue which, to be sure, con- 
fronts all social science. This is the 
problem of “historicism”— that is, the 
question of the extent to which gener- 
alizations drawn from data localized in 


time and space can lead to generic 
propositions as opposed to descriptions 
of unique situations. 

On the operational level it may be 
observed that demographic data, be- 
cause of their comprehensive and costly 
character, are necessarily provided in 
large part by governments. Census and 
vital registration systems, and in a few 
countries a population register, are the 
major sources of data for the demogra- 
pher. These sources, however, will be 
supplemented increasingly by sampling 
surveys and by various administrative 
record materials. The completeness and 
quality of demographic data depend 
largely on techniques of collection 
which typically involve communication 
between a collection agent and a re- 
spondent. Demographic data, therefore, 
even though they are often relatively 
simple and concrete, like other social 
science data are subject to the errors in- 
cident to the process of communication. 

Research which contributes to better 
understanding and control of commu- 
nicative processes will contribute to im- 
proved demographic as well as other 
social science data. Various techniques 
have been developed and are still in 
process of development to improve the 
coverage and quality of data obtained 
through canvass of a population or 
through the filling-out of administrative 
records. Perhaps the most important of 
these are the development of pretest 
and postenumerative surveys designed 
to improve techniques and procedures 
of collecting data. Demographers have 
played an important role in the devel- 
opment of these methods, which will 
have impact on the improvement of not 
only demographic but also other types 
of data. 

Data are, of course, a function of a 
discipline’s frame of reference. That is, 
what constitutes data is determined in 
part by what is sought for as such, as 
well as by what is actually in the phe- 
nomenal world. The demographer, like 
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other scientists, plays an important role 
in the “creation” of data by the selec- 
tion of the variables with which he 
works and his methods of observing, 
describing, and classifying them. Many 
of the vexatious problems which con- 
front demography arise from problems 
of classifying data, which in turn are 
compounded by problems of instability 
or inadequacy of response in the collec- 
tion process. Taxonomy has been, and 
will remain, an important area of work 
for the demographer; and the relation- 
ship between taxonomic and data-col- 
lection activities may be expected to 
assume increasing importance, especial- 
ly as the demographer attempts increas- 
ingly to relate demographic to other 
variables. For, in his attempt to improve 
predictability and explanation, he will 
increasingly be faced with the need for 
a broader range of data and for better 
data— better metrics, reliability, validity, 
and precision of the stuff with which 
he works. 

For at least a century demographers 
have been energetically engaged in 
bringing to the attention of the responsi- 
ble officials their needs for more com- 
plete, detailed, and reliable data. There 
has been a scries of notable efforts to 
identify the gaps in demographic data 
and to spc'cify the steps required to fill 
those gaps— efforts on the part of inter- 
national conferences of statisticians, na- 
tional professional organizations of de- 
mographers, international statistical 
agencies, and private scholars and re- 
search organizations, not to overlook 
the important work of census and vital 
statistics offices themselves in evaluat- 
ing the coverage and qualiW of the 
data they produce. Significantly, new 
“gaps" have been recognized as old 
ones were filled; there are whole bodies 
of subject matter which are now con- 
sidered indispensable for demographic 
analysis that were scarcely covered at 
all in the population statistics of a few 
decades ago. Moreover, statements of 


“gaps’* in recent times frequently have 
emphasized the need for information 
pertinent to a wide variety of popula- 
tion studies as well as to demographic 
analysis strictly interpreted, in recogni- 
tion of the incomplete knowledge of, 
among other things, the relevance of 
social and economic changes for pop- 
ulation growth and movements. 

Methods 

The methods of demography include 
the general methodology of science, the 
relevant aspects of mathematical sta- 
tistics, and the techniques of the related 
sciences to which it contributes and on 
which it draws. In addition, the demog- 
rapher has developed a number of spe- 
cific techniques of demographic analy- 
sis. The more distinctive methods of 
demography, for convenience, are con- 
sidered from the standpoint of data col- 
lection, data evaluation, adjustment or 
estimation, and analysis of data, includ- 
ing prediction and projection. 

Probably the weakest link in the de- 
mographic methodological chain has 
been that relating to the collection of 
data. As has been indicated, demogra- 
phy shares with other sciences its de- 
pendence on the process of communi- 
cation to obtain much of its data. 
Moreover, the mass data with which 
the demographer necessarily deals re- 
quire also dependence on relatively 
large-scale administrative procedures, 
both in “field work” and in “data proc- 
essing,” and dependence on the art of 
collecting data, which at a number of 
points is still in a relatively crude state. 
Evidence of this is given by the rough 
and ready methods by which schedules 
are often designed, interviews are con- 
ducted, classification systems are de- 
vised, and in general, metrics of social 
and economic data are contiived. 

Yet, despite the apposite character of 
these observations, it must not be over- 
looked that progress is being made in 
the art of data collection, A number of 
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books have appeared within the past 
decade which record this progress and 
which demonstrate that, with all its 
weaknesses, data collected by means of 
an interview can be quite adequate for 
many pui*poses. Furthermore, continued 
technological advance in data-process- 
ing has greatly decreased the depend- 
ence of the demographer on human 
beings for data processing. The use of 
electronic devices by the census offices 
of the United States and other countries 
has favorably aflFected not only the tab- 
ulation of data but also a number of 
other aspects of data processing, in- 
cluding the editing, coding, and publi- 
cation of information. 

It is to be emphasized that the “pre- 
test” and “postenumerative” surveys 
have provided the demographer with 
devices which, in the case of the former, 
permit both experimentation and prac- 
tice to improve data collection and, in 
the case of the latter, permit the assess- 
ment of the reliability, validity, and pre- 
cision of data as a preliminary to their 
use for dcmograpliic research. 

Finally, it should be noted that data 
collection techniques have in at least 
one respect experienced a remarkable 
development in the last two decades or 
so, a development that has greatly en- 
riched the scope and quality of demo- 
graphic data, i.e., the great improve- 
ments in the sampling of hTiinan popula- 
tions, which have made the sample 
survey a major source of substantive 
information as well as an instrumental- 
ity for the improvement of data collec- 
tion techniques. 

Techniques for “evaluating,” “adjust- 
ing,” “correcting,” or “estimating” data 
are an important part of the methodo- 
logical armainentarium of the demogra- 
pher. Such techniques have necessarily 
developed because of the recognized 
roughness and incompleteness of some 
of the data with which the demographer 
works. The competent demographer is 
one who can reach valid conclusions 


even when the data are not what they 
might be. This may be accomplished 
either by keeping generalization within 
the limits of error imposed by the data 
or by adjusting or correcting the data 
to permit valid generalization of the 
breadth or scope desired. 

A number of specific techniques have 
been devised for the evaluation of data. 
In general, they consist of methods of 
evaluating the coverage, comparability, 
and quality of the information obtained 
as evidenced by its reliability, validity, 
and precision. The specific devices in 
use have been greatly improved in re- 
cent years, partly as a result of increased 
resources made available for the pur- 
pose and partly as a result of improved 
techniques, including sampling, meas- 
urement of response error, and the like. 
Yet despite the progress made, it is 
clear that complete coverage, higher 
reliability, validity, precision, and com- 
parability of data are still hard to come 
by. With the high costs and relatively 
limited resources available for the col- 
lection of mass population data, it is 
jiot possible for any census operation to 
achieve perfection in coverage, quality, 
or comparability. Rather, it is increas- 
ingly being recognized that it is more 
realistic to allocate available resources 
in a manner that permits evaluation of 
the data so that they may be adjusted 
or corrected as necessary. 

With improved techniques for evalu- 
ating census and sampling data, adjust- 
ments are increasingly possible. It is 
standard practice, for example, to ad- 
just birth or death registration statistics 
for underregistration. It is less common 
to adjust total population returns for 
iinderenumeration, although this is done 
for some purposes. Practice varies, with 
purpose, in adjusting erroneous age re- 
riinis and other types of data. 

It should be observed that, ironically 
enough, although the demographer 
generally knows better, some of the 
“corrections” eflFected on data lead to 
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more rather than less error. For exam- 
ple, it is possible that birth rates based 
on births adjusted for iinderregistration 
and population figures unadjusted for 
underenurneration may be more eiro- 
ficous than those in which neither the 
numerator nor the denominator is ad- 
justc'd. For it is an elementary principle 
that a ratio in which numerator and 
denominator are in error in the same 
direc tion and in the same proportion is 
('OiTi'ct d(\spite error in its components. 

For other types of data collected in 
population censiisc^s or sample surveys, 
definitive evaluations of error are not 
available^ or standard practices for ad- 
justment have not evolved, and it is 
almost certain that many of thc^se data 
—such as migration fertility, labor-force 
status, occupation and industry statis- 
tics— are subject to gieatc*r error in re- 
sj)cms(' than an itcan like age. It may be 
anticipated that, as c'valuations of cen- 
sus and survey data improve, it may 
become common practice to expand the 
range' and types of adjustments made 
in data or to report errors attributable 
to “non-sampling’* sources along with 
sampling cTror to discourage and re- 
strict unwarranted gcnc*raIizations. Until 
the reporting of non-sampling error in 
data bec'omes an acceptc'd practice, it 
is likely that many of the conclusions 
drawn from census and survey statis- 
tics, even when sampling c'rror is taken 
into acc'ount, will be* subject to the 
illusory exactitude that comes with ig- 
noring the problem! rather than with its 
resolution. Non-sainpliug error may 
often be much greater, as recent analy- 
st's havi' shown, than sampling error. 
Moreover, the former is by no means 
as amenable as the latter to control. 

Ih'cause of the gaps in the availa- 
bility of many t}'pes of demographic 
information, especially “curn'ut” infor- 
mation, the demographer has devised 
various methods of “estimating" desired 
data. The most common type of esti- 
mation is that of total population on a 


current basis. Such statistics are neces- 
sary for many uses, for practical as well 
as for research purposes, and the de- 
mographer is generally under pressure 
to calculate them. Total population esti- 
mates for a country are relatively easy 
to prepare, with relatively little error, 
through a bookkeeping procedure, if 
current fertility, mortality, and interna- 
tional migration information is availa- 
ble. Population estimates for subareas 
of a nation are, in general, much more 
difficult and subject to greater error 
because of the widespread unavailabil- 
ity of information on internal migra- 
tion. The mathematical methods of 
interpolation and extrapolation, the 
“symptomatic" techniques, “component" 
metliods, and various combinations of 
methods all fall far short of the desider- 
atum of providing current population 
figures of known and high accuracy. 

Somewhat more complex methods 
are employed to estimate internal mi- 
gration, the component of population 
change in respect of which the data are 
usually not available or most defective. 
Through the “aging" of an enumer- 
ated population to obtain an “expect- 
ed" population with which a subsequent 
census can be compared, estimates of 
“net migration" are obtained as residu- 
als and are subject to the usual sources 
of error of residual figures, as well as 
to special sources of error arising from 
the relative unreliability and non-com- 
parability of successive census or sur- 
vey operations. 

It is in his analytical techiques, how- 
ever, that the demographer displays his 
greatest methodological virtuosity. He 
has at his disposal, of course, the meth- 
ods of statistics, to wliich he has added 
specific techniques of analyzing demo- 
graphic materials. For dealing with 
population composition, metrics such as 
the sex ratio, dependency ratio, and 
population pyramid are employed to 
supplement the more common descrip- 
tive statistical measurements; and for 
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dealing with population dynamics, a 
rather elaborate family of rates has 
been developed for fertility and mor- 
tahty especially and to a lesser extent 
for migration. The more elaborate of 
these rates or extensions of them are 
quite elegant in their ability to sum- 
marize a mass of information— for ex- 
ample, the death rate of the stationary 
population or the “intrinsic” birth rate. 
In general, the rates used by the de- 
mographer, whether relatively simple 
or complex, have in common the ob- 
jective of obtaining or approximating 
an a posteriori probability statement. 

The more complex analytical devices 
used in demographic analysis derive 
largely from comparative studies. The 
need to “c‘ontrol” differences in popula- 
tion composition so as to isolate fertil- 
ity or mortality differentials, as the case 
may be, led to the use of “standardiza- 
tion” procedures and to study of the 
implications of observed schedules of 
fertility or mortality as made explicit 
in the stationary or the stable popula- 
tion or the rates based upon them. 
Moreover, the demographer has been 
quite ingenious in devising indirect 
ways of obtaining desired rates, includ- 
ing the more complex ones, or substi- 
tutes for them. 

Especially elegant in the eyes of most 
demographers is the stable population 
theoiy and method associated mainly 
with Alfred J. Lotka. This analytical 
model for a while was thought to ac- 
complish more than it really could— 
that is, it was supposed actually to re- 
\'eal the implications of an observed 
mortality and fertility schedule di- 
vorced from the effects of past demo- 
graphic behavior. Recent studies have 
demonstrated the limitations of the sta- 
ble population, in this and other re- 
spects, but it still remains a highly 
useful and relatively sophisticated ana- 
lytical tool for many purposes. 

The demographer, more than most 
social scientists, has made explicit ef- 


forts to “predict” population, at least 
in the preparation of “projections” of 
future population. Although “projec- 
tions” are regarded by the sophisticated 
as “conditional” predictions and are 
used more for analytical than for fore- 
casting purposes, the great pressure 
placed upon the demographer for such 
figures and his inability to resist such 
pressures have placed him in a unique 
and, up to the point of disillusionment, 
an enviable position in the eyes of fel- 
low social scientists. Postwar demo- 
graphic reality which has been brought 
to bear on prewar population projec- 
tions has demonstrated unequivocally 
that while the demographer can “pro- 
ject,” he cannot yet “predict.” Predic- 
tions, in contrast with projections, are 
dependent on “population studies” rath- 
er than solely on “demographic analy- 
sis.” Tliat is, demographic analysis 
enables the construction of projections 
based on assumptions in respect of the 
course of the components of population 
change, births, deaths, and migration. 
But the course of these components of 
change is tied to non-demographic vari- 
ables, such as the business cycle or 
war. Only after economists, political 
scientists, and others are able to predict 
the phenomena with which they work 
with reasonable precision, will the de- 
mographer, as a result of population 
studies which will relate the demo- 
graphic to the non-demographic vari- 
ables, be in a position possibly to “pre- 
dict” as well as to “project.” Yet the 
fact that projections are not predictions 
and may not serve as reliable forecasts 
does not detract from their analytical 
usefulness. The implications of varia- 
tions in the components of change can 
be made explicit in such projections 
and therefore be “analyzed” in an effec- 
tive manner. The demographer is on 
sound ground in terms of the method- 
ology of science in calculating popula- 
tion projections for analytical purposes. 
Unfortunately, this is not always his 
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purpose, for many projections result 
not from analytical need but rather 
from the practical pressures of admin- 
istrators, planners, and technicians both 
in government and business, who must 
have some inkling of the possible future 
course of demographic events on which 
to base their work. The demographer 
in meeting such needs may be useful, 
but his usefulness is achieved in this 
area often at the expense, rather than 
as a derivative, of his contribution to 
science. 

The more recent methodological de- 
velopments of an analytical character 
are taking two general major directions: 
one is the increased utilization of longi- 
tudinal analyses— as in cohort fertility 
analysis or generation life tables— the 
other is the use ol various forms of 
mathematical models, deterministic and 
stochastic. 

The longitudinal analyses, especially 
of fertility, have yielded new insights 
into the problem of breaking down cur- 
rent C'hanges into cyclical and sc^cular 
components. Some such decomjmsition 
is re(|uired if the ability of the demog- 
rapher to predict as well as to construct 
projections of future population is to 
be improved. The interrelations of fer- 
tility behavior and other phenomena 
may be more amenable to detection 
and analysis as cohort fertility data can 
be related to other types of social and 
economic data. 

The use of mathematical models for 
analytical purposes in demography is 
still in its early developmental state. 
Despite the fact that demogiaphers as 
a group are, in comparison with most 
social scientists, heavily quantitative 
and rclativelv well qualified as statis- 
ticians, only a handful of demographers 
are highly trained mathematical statis- 
ticians. Without doubt, the increased 
utilization of mathematical models in 
demography, beyond those already in- 
corporated in conventional techniques, 
must await the appearance of a new 


generation of scholars with better 
mathematical training than most con- 
temporary demographers possess. Yet 
the few who are following the increas- 
ing tendency to employ direct mathe- 
matical approaches to demographic 
problems have already gone far enough 
to indicate that they are well worth 
further study. 

On the whole, it must be acknowl- 
edged that there is a certain unevenness 
about the development of methods in 
demography. On the one hand, a great 
deal of technical virtuosity has been 
lavished on problems that would not 
even exist were the supply of high- 
quality data greater than it is. This 
holds, in particular, with respect to 
methods of correcting data, estimating 
population numbers and components 
of change, and calculating rates by in- 
direct procedures. One possible conse- 
quence of the considerable preoccupa- 
tion with estimation, corn'ction, recov- 
ery, and reconciliation of data is that 
technical pyrotechnics may displace 
penetrating analysis or that workers 
with high technical standards may be- 
come reluctant to work on scientifically 
important problems where prc‘cision is 
difficult or impossible to attain. Such 
at any rale is the impression that out- 
siders may form of demographic re- 
search. However, it has been well said 
that the maturity of a science is not 
indicated by its ability to produce re- 
sults without error (the spurious sense 
of “exactness”) but by its ability to 
recognize and estimate the' range of 
error in its results. By this criterion, the 
scientific status of demography, if not 
high, is doubtless improving. 

On the other hand, many techniques 
of demographic analysis have been 
elaborated to deal with data which are 
conventionally available rather than 
with data which might, under improved 
circumstances, become available. If the 
methodologist were to reflect on the 
matter, he would probably be horrified 
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at the prospect of having “complete” 
data. There are already means or pro- 
ducing data for which adequate ana- 
lytical methods are not now available. 
Published census tabulations of popu- 
lation characteristics sometimes give 
cross-tabulations involving as many as 
four or five variables. But it is entirely 
possible, particularly with electronic 
tabulation equipment, to produce tab- 
ulations with several times this many 
variables cross-classified. It is probably 
safe to say that demographers are not 
prepared to suggest means of exhaust- 
ing the analytical possibilities of such 
data as are already potentially avail- 
able, let alone those that may eventuate 
from future developments in data col- 
lection and processing methods. 

To a considerable extent, the devel- 
opment of analytical methods, includ- 
ing those of projecting future popula- 
tions, has been confined to tlie inven- 
tion of certain convenient descriptive 
statistics and certain more or less ele- 
mentary breakdowns of population 
changes into components. The number 
of hypotheses for whose testing such 
methods are appropriate is actually 
rathcT limited. With the development 
of more elaborate theories, say, of the 
interrelations of changes in social struc- 
ture and of trends of economic growth 
with population changes, it is almost 
certain that new methods of demo- 
graphic analysis will have to be de- 
vised, or alternative types of socioeco- 
nomic models of population change 
will have to be explored. As the study 
of population acquires greater scientific 
maturity, it may be expected that tlie 
methods of study will come to be more 
intimately related with the theoretical 
preoccupations of the demographer, 
less dependent on the accidents of data 
availability, and less closely tied to 
merely conventional ways of breaking 
down population change into compo- 
nents. 


Knowledge 

What demographers know about 
population is drawn primarily from 
Western civilization and almost entire- 
ly from the modem period. Information 
about non- Wes tern areas and about any 
area before the seventeentli century is 
fragmentary, and such rec'onstnictions 
and constructions of total population 
figures as are available are clothed with 
ingenuity and imagination and in this 
regard resemble— even if they some- 
times lack as good a factual basis— ar- 
cheological reconstmctions or the con- 
structs of the student of organic evolu- 
tion. Moreover, even less is known in 
time and space about the components 
of population change, fertility, mortal- 
ity, migration, and tiic details of popu- 
lation composition and distribution. 

The time- and space-bound character 
of demographic data, as has been men- 
tioned above, poses the fundamental 
problem that confronts all social sci- 
ence— the problem of historicism. Such 
knowledge as exists may have little if 
any generic value, and it may permit no 
generalization beyond the areas and 
times from which it was drawn. It may 
well be that what we “know” is highly 
biased and that the bias lies in our 
knowing a few things about rapidly 
growing populations under the impact 
of industrialization. The prominent 
place in world demography of the the- 
ory of the “demographic transition” in- 
dicates preoccupation with the nature 
of the population changes we have 
been able to observe, even in the de- 
scription and categorization of non- 
Westem and pre-industrial population 
types. ICnowledge about population 
composition and distribution similarly 
is drawn from a hmited spatio temporal 
universe that restricts the generality of 
the conclusions which have been 
drawn. Yet, even granting the limita- 
tion of historicism, it must be recog- 
nized that the corpus of knowledge of 
the demographer has provided some 
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measure of predictability and/or expla- 
nation of population phenomena over 
at least several human generations and 
that the evidence points in the direc- 
tion of increasing rather than decreas- 
ing ability to generalize as larger and 
larger portions of the globe and longer 
time spans are subject^'d to observation. 

F urthermore, implicit in these obser- 
vations is llie notion that knowledge is 
more than a collection of census statis- 
tics. What makes statistics “knowledge'* 
is their ordering by a frame of refer- 
ence, their relevance to hypotheses 
which are subjected to testing, and 
their incorporation into theory attempt- 
ing prediction and explanation. It is not 
statistics in vacuo but data ordered and 
shown to be in antecedent or conse- 
quent relationships that constitute de- 
mographic knowledge. Indeed, the 
“body of knowledge” produced by and 
at the command of demography includes 
facts, propositions, and formulations at 
several levels of specificity. To begin 
with, there are the “raw” data in census 
reports and like sources; these can 
hardly be termed “knowledge” or even 
“facts” unless and until they are sub- 
jected to critical scrutiny and interpre- 
tation, for many of these items of sup- 
posed infonnation are factually incor- 
rect. Tfien there is a vast mass of what 
might be called “ordered description 
and interpretation” of population phe- 
nomena. We have in mind the kind of 
monographic study which lecords the 
population changes of a particular re- 
gion over a particular period, perhaps 
witli some analysis of components of 
change in size, composition, or distri- 
bution. Often such monographs include 
“interpretations” or “implications” of 
changes, but usually from a particular- 
istic standpoint ratluT than in an effort 
to test hypotheses systematically. 

Out of such studies as well as those 
oriented to specific hypotheses, how- 
ever, there has developed a considera- 
ble body of statements of “empirical 


regularities” concerning demographic 
phenomena. Included herein are such 
generalizations as the follovdng: within 
broad regions and at any given period 
of time the fertility of rural populations 
tends to be higher than that of urban 
populations; the volume and rate of in- 
ternal migration tend to fall off with in- 
creasing distance; mortality varies with 
age in a pattern describable by an 
asymmetrical U-shaped curve; and so 
on. Each such proposition is supported 
by a more or less extensive collection of 
studies supporting its approximate va- 
lidity under the particular conditions of 
the study. Many of them, of course, arc 
subject to tlie qualification that they do 
not hold under all circumstances or 
even in all cases in which they have 
been checked. It is seldom the case that 
an explicit statement can be made as to 
precisely what conditions are necessary 
for these propositions to hold true. The 
evidence supporting certain tentatively 
accepted empirical generalizations is 
much stronger and more comprehensive 
for some of them than for others. It is 
generally acknowledged that virtually 
all putative empirical regularities are to 
some degree at least space- and time- 
bound in their validity or applicability. 
Alongside tliis collection of “laws”— if 
they may be so termed— one finds anal- 
yses concerning patterns of historical 
trends of population change which 
have been to some degree abstracted 
from particular temporal observations 
and which represent a certain general- 
ization thereof. Trend analyses often 
are set forth comparatively: periods 
and regions are characterized as ones 
of rapid or slow growth, static or de- 
clining fertility, violently fluctuating or 
nearly constant mortality, and the like. 
The description of typical or character- 
istic changes involves an element of in- 
ference, quite apart from the frequent 
incorporation of conjectures made to 
bridge gaps in the historical record. But 
for the best-documented periods and 
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places trend analyses may be said to 
provide a “map” of the pattern of his- 
torical change— a map which, like any 
map, suppresses certain details in the 
interest of highlighting what are re- 
garded as the more significant contours 
of the phenomena observed. Such are 
some of the principal “raw materials” 
with which any effort at explanation, 
prediction, or high-order generalization 
must work— or the ^lirew” from which 
scientific theories of population, if there 
are such, have to be distilled. 

What may be properly called a “the- 
ory” of population consists of a body of 
interrelated principles which has at 
least some degree of empirical support, 
which affords an explanation or predic- 
tion of observed and observable rela- 
tionships and which has heuristic im- 
plications in suggesting hypotheses for 
investigation. We intend by such a stip- 
ulation to exclude from consideration 
both the purely speculative exposition 
of “laws” of population growth and the 
constiuction of miniscule models of re- 
lationships, whether hypothetical or 
empirical, without systematic relevance 
to other sets of hypotheses. A review of 
some of the major attempts to construct 
theories in the foregoing sense reveals 
progress but also uncovers certain crit- 
ical questions as to their adequacy. It 
should be noted immediately, however, 
that there is little evidence that the de- 
fects of the more important bodies of 
theory currently in use stem from an 
ignorance or lack of appreciation of the 
nature and functions of theory on the 
part of population students. Despite 
frequent allegations to the contrary, 
they appear to be as well informed on 
the role of theory in science as any 
group of scientists. 

What has been called “analytical the- 
ory” consists primarily in working out 
logicomathematical relationships among 
components of population change and 
devising and elaborating schemes for 
component analysis. As with any body 


of “pure” or “formal” theory, of course, 
the major questions about analytical 
theory in demography concern its em- 
pirical relevance and heuristic value. 
There is ample evidence in the history 
of demography of the misuse of analyti- 
cal theory, e.g., in the interpretation of 
population projections as literal fore- 
casts or in the treatment of hypotheti- 
cal reproduction rates as actual under- 
lying growth tendencies of populations. 
Recent developments in analytical the- 
ory have emphasized the possibility 
that simplified models of population 
growth may conceal logically or empiri- 
cally unacceptable assumptions about 
certain subcomponents of growth. But, 
apart from refinement and further elab- 
oration of the type of analytical theory 
developed thus far, the crucial issue is 
how best to construct models incorpo- 
rating both the relationships employed 
in demographic analysis and the rela- 
tionships between components of pop- 
ulation change and factors thought to 
be related thereto, as deduced from so- 
ciological, economic, and biological 
theories, and the like. 

Among the most highly developed 
conceptual schemes— if not “theories” in 
the meaning used here— are probably 
those deriving from Malthusian and 
optimum-population formulations. Per- 
haps the major contribution of such for- 
mulations has been to provide a highly 
general framework for the discussion of 
problems of the adjustment of popula- 
tion to resources and policy questions 
related thereto. They have not been no- 
tably helpful in identifying the imme- 
diate factors governing population 
changes, predicting rates of growth or 
patterns of movement in the short run, 
or explaining the various empirical reg- 
ularities discovered in population re- 
search. There is evidence of increasing 
sophistication on the part of those who 
construct economic-demographic mod- 
els with respect to the functions and 
limitations of such models; there is less 
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evidence of any impending break- 
through with respect to means of bring- 
ing such models into operational con- 
tact with available data on the course 
of population change. 

The widely accepted collection of 
propositions and inferences concerning 
the pattern of modem population 
growth known as "transition theory” 
represents an effort to discern a princi- 
ple of order in the congeries of observed 
historical trends. As a form of general- 
ized description, transition theory can 
make a pretty good case for itself, 
though the “goodness of fit” is by no 
means perfect. As concerns explanation 
and especially prediction, however, 
transition theory has succeeded only in 
suggesting certain major complexes of 
poorly defined influences on compo- 
nents of population change. Transition 
theory provides a valuable framework 
for appraising the population predica- 
ment of countries that appear to be on 
the verge of modernization. However, 
the influences on population growth 
that it postulates are closely bound up 
with the particular historical circum- 
stances of population growth in West- 
ern counries. Hence, there is a big 
question as to whether it can provide 
more than vague, general suggestions 
about the factors likely to govern 
growth in the future. Because the the- 
ory is an attempt to generalize from a 
particular body of historical facts, it 
raises in perhaps the clearest form the 
issue of “historicism,” i.e., that of 
whether such generalizations can suc- 
cessfully be applied to new situations. 

Partly because of their fcehng that 
available theories failed to isolate the 
specific factors governing population 
change, one school of demographers re- 
cently has turned to the intensive in- 
vestigation of psychosocial attributes of 
married couples and to the systematiza- 
tion of hypotheses concerning relation- 
ships between such attributes and be- 
havior bearing on fertility. Implicit in 


this attempt is the assumption that 
through the psychological study in 
depth of the units making up a popula- 
tion it is possible to understand some of 
the forces producing population varia- 
tion and change. Whether or not de- 
fects in research design and inadequa- 
cies of observational techniques are to 
blame, it must be said that this view- 
point has thus far brought forth com- 
paratively little hard evidence in its 
favor. What is significant, however, is 
that it exemplifies the growing feeling 
among students of population that to 
develop general explanatory theories 
which will withstand close contact 
with the data it will be necessary to 
delve rather deeply into the resources 
of theory provided by the various natu- 
ral and social sciences which bear on 
the study of population. There is in- 
creasing dissatisfaction with the type of 
study that merely employs a routine of 
demographic analysis for descriptive 
purposes without seeking to test hy- 
potheses grounded in the generic prop- 
ositions of a science related to demog- 
raphy. The numerous and ingenious re- 
cent attempts to develop models to ac- 
count for patterns of migratory flow 
represent another instance in point. 
Underlying such models are sociologi- 
cally plausible assumptions concerning 
mass behavior or postulates derived 
from human ecology concerning com- 
munity structure and the balance of 
population and opportimities. The fact 
that few of these nascent theories have 
come to maturity may mean that such 
efforts are misdirected, or it may mere- 
ly signify that the concerted attempt to 
exploit the possibilities of self-conscious 
model-building is new and still in the 
tentative stage. 

It is worth stressing that the import 
of these observations is the need to rec- 
ognize the increasing importance of 
"population studies” as a supplement to 
"demographic analysis” for advancing 
demographic knowledge in general. 
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that is, for increasing the ability of the 
demographer to predict and explain 
population phenomena. 

Although demographers give evi- 
dence of increasing awareness of the 
nature and role of theory in the build- 
ing of natural science, there may well 
be room for even more deliberate eflFort 
than is now evidenced in the construc- 
tion and testing of theories. Moreover, 
there is reason to believe that much 
might be gained from greater emphasis 
on the major function of theory, name- 
ly, prediction and explanation. Such a 
focus might do much to eliminate from 
eflForts to develop theory in demogra- 
phy and related disciplines what still 
remains in the way of misconceptions 
of theory. Included with such miscon- 
ceptions would be “speculation” (un- 
disciplined generalization with a mini- 
mum of data and global explanatory 
intent), “philosophizing” (more or less 
disciplined deductive elaboration of 
propositions without an adequate em- 
pirical basis and often, also, with global 
explanatory intent), mere taxonomy 
(the constniction of classifications out 
of context of empirical research, often 
out of touch with the phenomenologi- 
cal world, and therefore of limited 
value for prediction and explanation), 
and mere concept creation (the crea- 
tion of imagery, often couched in neol- 
ogisms, deriving from speculation or 
philosophizing rather than from re- 
search contacts with data). 

Perhaps the most common deficiency 
of “contributions” to theory in socM 
science in general as well as in demog- 
raphy, manifest often in the types of 
“misconceptions” to which reference is 
made above, lies in preoccupation with 
a part rather than with the whole of the 
structure of science. This deficiency 
takes two common forms: “specializa- 
tion” in theory construction with little 
or no contact with empirical research 
and, usually evident in the same inves- 
tigator, concentration on one or a few 


of the functions of theory rather than 
with the function of theory in a holistic 
sense. 

It may be argued that division of la- 
bor is useful in science as in other 
realms or that division of labor of the 
type indicated also occurs in the natu- 
ral sciences. This argument, however, 
is a specious one in failing to detect the 
significant difference between the con- 
text in which the division of labor be- 
tween “theory construction” and “em- 
pirical research” occurs, say, in physics 
for the natural sciences and in sociol- 
ogy for the social sciences. In physics 
the theoretician works with an impres- 
sive cumulative fund of knowledge 
based on empirical research—usually 
knowledge produced in a laboratory 
under the conditions of an experimen- 
tal as distinguished from an observa- 
tional science. In sociology, by reason 
of the common misconceptions of the- 
ory described above and the relative 
paucity of the fund of knowledge at 
this early stage in the development of 
the discipline, the theoretician is as 
likely as not to work with propositions 
based on common sense ( his ) or, in any 
case, without the benefit of a relatively 
large cumulative fund of verified 
knowledge. The absence of such a fund 
of knowledge may in part account for 
the fact that theoreticians in the social 
sciences often turn to “system” build- 
ing. Systems have been and can be con- 
structed without benefit of a fund of 
empirical research results, as has been 
so amply demonstrated in sociology 
during the nineteenth and early twen- 
tieth centuries. Fortunately, even 
though systems are still being con- 
structed in sociology, the activity is a 
limited one and no longer occupies the 
attention of the predominant propor- 
tion of sociologists. 

Even in demography, which in many 
respects occupies an intermediate po- 
sition between physics and general 
sociology, much of what is known as 
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theory, at least that which has come 
down from the nineteenth and early 
twentieth centuries, is more like socio- 
logical theory than theory in physics. 
However, there is increasing evidence 
that demography is turning away from 
activities of the type designated above 
as “misconceptions” of theory and is at- 
tempting to construct theory in accord 
with the imagery of science as it ob- 
tains in the natural sciences. 

Tlie construction of theory in this 
sense may be said to consist of an 
awareness of and adherence to the fol- 
lowing essential principles: first, the 
recognition of the objective of any sci- 
ence as prediction and explanation; 
second, the deliberate effort to make 
explicit essenti.il aspects of the frame 
of reference, concepts, methodology, 
and the fund of knowledge which serve 
as a point of departure for research; 
third, the utilization of conceptual 
frameworks, methodology, and the ex- 
isting fund of knowledge to good effect 
in exercising the “art of science” which 
is research; fourth, the designing of re- 
search in a manner which clarifies the 
conditions undcT which the knowledge 
gained may be accepted as valid and 
permits replication of these conditions 
by others; and, fifth, the construction of 
theory as the tentative product of em- 
piriciil research in the fonn of heuristic 
implications, that is, in a form condu- 
cive to further research. Unless the di- 
vision of labor in the building of sci- 
ence is co-ordinated and integrated in 
terms of such a model and unless the- 
ory constniction, if pursued independ- 
ently of empirical research, is tied to 
tlie existing fund of knowledge, includ- 
ing previous tlieory, efforts to “theorize” 
are likely to do little to advance the 
state of science. 

It would be gratifying if, in consider- 
ing the prospect for demography as a 
body of knowledge, it were possible to 
deal more specifically and conclusively 
with some of the issues raised in respect 


of certain major foci of theory in the 
field. But to resolve these issues, other 
than by fiat, would be to anticipate ac- 
curately the future course of the disci- 
pline. Of one thing we can be sure— 
nothing in demography, any more than 
in any other science, is ever “finished.” 
Data, concepts, methods, and collec- 
tions of factual information are always 
in a state of becoming, and theoretical 
schemes for ordering and structuring 
these elements of science are them- 
selves subject to evolutionary change. 
As of now, with the perspective open to 
us by virtue of achievements to date, it 
seems likely, for example, that to 
achieve any high order of explanation 
and prediction of population changes, 
demography will have to cast its the- 
ories at least partly in historical terms. 
Such theories, it need hardly be 
pointed out, are subject to the same 
general canons of adequacy as other 
types of theories. They may, however, 
prove to be of more limited applicabil- 
ity and of lesser abstractness than 
might be desired. We are not prepared 
to foreclose possible theoretical devel- 
opments of other types, but we strongly 
suspect that the issue of “historicism” 
will be involved, explicitly or implicitly, 
in efforts to build population theories 
for some time to come. Similarly, we 
cannot here resolve the issue as to 
whether students of population must 
fasliion their theories in terms of social- 
psychological variables in order to 
achieve explanation and prediction. 
But, again, we suspect that the fruitful- 
ness of this path of development will be 
a question with which the discipline 
must continue to grapple. 

We cannot even state with complete 
confidence that the current preoccupa- 
tion of some demographers, along with 
other social scientists, with formal 
model-building augurs well for the dis- 
cipline. As has been made clear, how- 
ever, if such efforts are to be under- 
taken, it is important that they be in- 
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formed by adequate conceptions of the 
role of theory in science. We can be 
sure that, if they are not, the irrele- 
vancy of “models” or “theories” will 
sooner or later become apparent. One 
of the major advantages enjoyed by de- 
mography, in comparison with many 
sister disciplines, is a clear perception 
of the limits of its empirical knowledge. 
Claims as to the extension of these lim- 
its are relatively rapidly and decisively 
put to test. The prospect is that the life 
expectancy of “theories” that overreach 
themselves will be continually reduced 
in the future. 

EVALUATION OF DEMOGRAPHY 
AS A WHOLE 

The status of demography as a sci- 
ence, insofar as it may be explicated 
through consideration of its parts, has 
been set forth above, from a point of 
view which embodies the biases and 
predilections of the editors. Certainly 
the observations above, together with 
the documentation contained in the re- 
mainder of this volume, indicate that 
demography has a not unimpressive an- 
swer to the questions which have been 
raised in respect of its frame of refer- 
ence, its data, its methods, and its cor- 
pus of knowledge. This is not to say 
that demography is devoid of problems 
in any, let alone all, of these various in- 
gredients of any science. But it would 
seem that all of the essential compo- 
nents of science are to be found in the 
work of demographers. There is evi- 
dence of growth and development in 
each of the parts of the science which 
have been surveyed. The corpus of 
knowledge of demography includes 
substantial, albeit time- and space- 
bound, facts about population and pop- 
ulation change; and the discipline com- 
mands improving c'onceptual frame- 
works, hypotheses, and theory which 
order the facts and point to their inter- 
relationships in an effort to achieve pre- 
dictability and explanation. 


Yet consideration of the parts of a 
science does not necessarily provide a 
general picture of its status, for a sci- 
ence, like any organic and developing 
entity, is more than the sum of its parts. 
Consequently, an evaluation of demog- 
raphy as a whole is essayed in the para- 
graphs which follow, with full aware- 
ness that it also is subject to the biases 
of the writers; but, it may be empha- 
sized, the evaluation is essayed only 
after exposure to the symposium as a 
kind of integration and synthesis of 
previous experience in the field. 

As an introductory to our holistic 
evaluation of demography it is in order 
to provide a brief historical perspec- 
tive. Some of the earliest interests in 
population numbers and composition, 
as old as human history, are those relat- 
ing to the curiosity of the state and its 
functionaries in respect of matters of 
taxation and defense and of the church 
in resp<ict of moral law and the sacra- 
ments, particularly as they related to 
marriage, birth, and death. These inter- 
ests, while essentially “non-scientific,” 
were significant for the development of 
demography as a scientific discipline, 
for they led to record-keeping activities 
which provided the first batches of pop- 
ulation data for analysis and from 
which census-taking and vital registra- 
tion systems emerged as primary 
sources of population data. 

Population study became identified 
with science as “political arithmetic” in 
the works of John Graunt, The Bills of 
Mortality, and Sir William Petty, Politi- 
call Arithmetick, published in 1662 and 
1690, respectively. It is not without sig- 
nificance that Petty and Graunt were 
both on the original list of fellows of 
the Royal Society. Moreover, the rela- 
tion of demography to natural science 
in its origins is further manifested in 
the work of a third original fellow of 
the Royal Society, Halley, of comet 
fame, who published the first life table. 
The interest of these pioneers in popu- 
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lation data was a concrete manifesta- 
tion of the application of the “Ba- 
conian” method— the method of empiri- 
cal research— to human phenomena. In 
fact, in this respect the study of popula- 
tion was one of the milestones in the 
development of social science. 

Although population as a field of 
study may be said to have originated in 
ejmpirical observation and quantitative 
description and analysis, it was popu- 
larized and undoubtedly stimulated to 
more rapid development than it would 
have otherwise experienced by a politi- 
cal tract written in an atmosphere of 
political and philosophical dissension 
rather than empirical research, Mai thus 
in his famous rejoinder to Godwin, 
among other things, demonstrated that 
broad generalization without too much 
regard for facts, especially if it has cur- 
rent political relevance, can attract 
more attention than sound scholarship. 
But whether one agrees witli Reuter 
that Malthus “attempted the familiar 
pseudoscientific task of seeking facts to 
provide a scientific formulation for the 
pro-conceived theory* or with Bogar- 
diis that Malthus “offered to the world 
the first carefully collected and elabo- 
rated body of data dealing with what 
he called ilic social problem . . . which 
may be counted in a sense, the begin- 
ning of modem sociological study,” it is 
incontrovertible that the Essay on the 
Principle of PopulaHon exerted a tre- 
mendous influence on the popular 
mind, on political action, and also on 
subsequent scholarly developments in 
both social and natural science. 

The widespread attention given to 
Malthus undoubtedly contributed to 
the development of demography. Such 
consideration as was given to the rela- 
tion of population to resources and to 
the population problem was supple- 
mented, however, dming the nine- 
teenth century by various other inter- 
ests which found expression in the 
study of population growth and charac- 


teristics. The interest of the biologist in 
the variability of the characteristics of 
human populations, in the role of he- 
redity and race in explaining human 
behavior, in evolution, and in ecology 
led to a number of studies which em- 
braced and developed both the sub- 
stantive problems and techniques of 
demography. These interests arising 
from natural science sources manifest 
in the subsequent development of hu- 
man genetics, biometrics, and aspects 
of human ecology and human geogra- 
phy were supplemented by the emer- 
gence of an interest in vital phenomena 
on the part of the rapidly expanding 
field of public health and on the part 
of the medical profession. 

The development of demography 
from its social science lineage is trace- 
able primarily through economics and 
through continuing government interest 
in population phenomena. Economists 
picked up Malthus* famous principle of 
population and elaborated it into the 
“law of diminishing return.” Ricardo 
and Mill placed Malthus* ideas in the 
center of economic thinking and litera- 
ture. In consequence, the consideration 
of population as a social study for most 
of the nineteenth century and the early 
part of the twentieth was confined 
largely to the writings and deductions 
of economists. 

The impetus given to demography by 
continuing government interest in pop- 
ulation was linked to economic policy 
considerations, on the one hand, and 
population record-keeping, on the 
other. The thought given to population 
matters by the Mercantilists in Eng- 
land, the Physiocrats in France, and the 
Cameralists in Germany represents the 
first of these influences; the develop- 
ment of modern census-taking and vital 
registration systems, the second. 

During much of the twentieth cen- 
tury economists paid relatively little at- 
tention to population phenomena. More 
recently, economists have renewed 
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their interest in population as a factor 
in economic development, both in ad- 
vanced and less advanced cultures. 
During most of this century, however, 
economists' interest in population as an 
element in deductive theorization 
dwindled, and population as a field of 
empirical research was a fiame that was 
never quite kindled. 

This did not mean, however, that de- 
mography as a field of study lan- 
guished. On the contrary, with the in- 
creasing availability of population data, 
empirical research greatly increased. 
Research activity was carried on by a 
diversity of scholars— persons of quite 
different academic origins. They in- 
cluded, in keeping with the heritage of 
demography, both natural and social 
scientists. The natural scientists were 
primarily biometricians and public 
health and medical personnel, with an 
occasional geneticist, ecologist, geogra- 
pher, and even physicist. The social 
scientists tended primarily to be sociol- 
ogists and statisticians with social sci- 
ence training, many of whom were en- 
gaged in government service on various 
tasks related to the compilation of pop- 
ulation and vital statistics. Research 
contributions were also made by actu- 
aries and mathematical statisticians. 
The first half of this century produced 
a sizable population bterature contain- 
ing many quantitative data and em- 
bodying relatively sophisticated demo- 
graphic techniques in addition to the 
rapidly developing techniques of statis- 
tics. 

In view of this historical background 
it is in order, first of all, to note that de- 
mography has in the contemporary 
scene become a science rather than a 
polemical field for the resolution of pol- 
icy problems. This is not to say that de- 
mographers, as citizens, do not still, 
from time to time, make known their 
views on contemporary problems or 
participate in activities directed at their 
solution. But it is almost universally 


recognized among population students 
that a sharp division of labor must be 
effected between research with its re- 
lated scientific activities and “social en- 
gineering” behavior directed toward the 
formation or implementation of policy. 
To be sure, there are still fringe groups, 
whose objective is primarily problem 
solution, who attempt identification 
with demography. The preponderant 
proportion of demographers, however, 
although aware of the implications and 
utility of their findings for many practi- 
cal purposes— including such uses as na- 
tional policy formation, marketing, 
city-planning, economic development 
programs, and the like— recognize that 
their function is that of pursuing and 
finding knowledge rather than that of 
preoccupation with policy formation, 
program administration, and problem 
solution. These latter, it is recognized, 
are the tasks of the social engineer and 
not of the social scientist. 

As a science, demography, as has 
been noted, is not a unitary field. On 
the contrary, demography not only 
combines the interests of a number of 
separate scientific disciplines, but it 
also straddles the natural and social sci- 
ences. This is true of its personnel as 
well as of its problems for research, its 
data, its methods, and its corpus of 
knowledge. The distinction which has 
been elaborated above between “demo- 
graphic analysis” and “population stud- 
ies” tends to p>oint to a hard core of in- 
terest, centrally located in demogra- 
phy, with a peripheral area merging 
into all the disciplines which are in- 
volved in population studies. 

In lacking unitary character demog- 
raphy is not unique among the sciences. 
Other recognized sciences tend also to 
lack a readily identifiable unitary char- 
acter. Anthropology, for example, in- 
cludes subfields which cut across other 
disciplines, such as physical anthropol- 
ogy and archeology, as well as linguis- 
tics, ethnology, and social anthropol- 
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ogy. A science, in practice, exists either 
as an abstract area of interest as fixed 
by a given orientation and frame of ref- 
erence, such as chemistry or economics, 
or as a common area of research fo- 
cused on a given field or fields of phe- 
nomena, such as geography, anthropol- 
ogy, or demography. In actuality, a sci- 
ence is always some combination of the 
two, but the mixtures may differ. 

In respect of any of the sciences 
which deal with man there is almost al- 
ways the latent question of whether 
they can actually be ‘‘sciences.*’ And 
there are, of course, schools of thought 
which hold that the "social sciences” 
are not sciences and that they should 
more appropriately be termed "social 
studies.” To avoid polemics on this is- 
sue, and with the confidence based on 
the documentation provided by the 
symposium, it may be flatly stated that 
demography is a science because it em- 
bodies all the essential elements of sci- 
entific outlook and method. Demogra- 
phers, like other scientists, are dedi- 
cated to persistent search for truth. 
Similarly, demographers are commit- 
ted to the use of scientific method— that 
is, certain principles of procedure, in- 
cluding the acceptance of generaliza- 
tion only on the basis of evidence, the 
use of objective and communicable 
techniques which are subject to repli- 
cation, the recognition of the tentative 
character of knowledge in the sense 
that it is always assumed that better 
knowledge can be obtained, and the 
relentless determination to continue 
testing available generalizations and to 
add to the fund of knowledge. Further- 
more, it is not irrelevant that demog- 
raphy also possesses a cadre of profes- 
sional personnel who are dedicated to 
research and training in demography. 

In general, demography with all its 
limitations seems to measure up rea- 
sonably well as an observational sci- 
ence concerned with human popula- 
tions and therefore, necessarily to some 


extent, also with the cultural, econom- 
ic, and political contexts in which they 
appear. In the narrow area of “demo- 
graphic analysis,” demography, in com- 
parison with the social sciences, is rela- 
tively well advanced in the quantifica- 
tion of its data, in the rigor of its ana- 
lytical methods, and in the extent to 
which it can predict and explain phe- 
nomena. In the broader area of "popu- 
lation studies” it is subject to the same 
limitations of data, methods, and pre- 
dictability and explanation in respect of 
cultural, social-psychological, econom- 
ic, political, biological, ecological, or 
geographic variables as are the various 
sciences concerned with these phenom- 
ena. These limitations become apparent 
in eflForts to predict or explain popula- 
tion phenomena by means of non-de- 
mographic concepts and principles or in 
efforts to treat population as an inde- 
pendent variable to predict or explain 
the other systems of variables. 

Compared with the more advanced 
natural sciences, demography makes a 
less favorable showing, even as regards 
its achievements in demographic anal- 
ysis. The main documentation for this 
observation is to be found in the rela- 
tively small proportion of the variabil- 
ity in population phenomena which 
present demographic knowledge can 
explain. To be sure, total population 
changes can be "explained” completely 
by the components of change— fertility, 
mortality, and spatial movement. In this 
narrow and restricted sense demo- 
graphic analysis can fully account for 
population change. But the demogra- 
pher has pitifully inadequate ability to 
predict or explain the components of 
population change and especially 
changes in fertility and migration. In 
respect of this type of problem, the de- 
mographer, like other social scientists, 
has barely begun the climb up the lad- 
der of scientific achievement. 

It may be that demography, to the 
extent that it is a social science, will al- 
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ways have a lower order of predictabil- 
ity and explanation than the observa- 
tional natural sciences because of the 
greater variability of “social” than of 
“natural” phenomena and because of 
the problem posed by historicism. That 
is, it is certainly the case today, and it 
may remain so indefinitely, that the de- 
mographer accounts for much smaller 
proportions of the variability in popu- 
lation phenomena than does the astron- 
omer in the behavior of the heavenly 
bodies and that the demographer, even 
though his generalizations are based on 
empirical findings, knows relatively lit- 
tle about the descriptive validity of his 
data or the limits of the universe to 
which his generalizations apply. 

Yet, despite these limitations, it is in- 
disputable that the demographer in 
producing demographic research does 
contribute to a fund of knowledge of a 
character vastly superior to “common 
sense” or other non-scientific fonns of 
professed knowledge about population 
phenomena. Moreover, despite the his- 
toricism of demographic knowledge, 
such predictive and explanatory find- 
ings as are available have considerable 
relevance for units of time and space 
that are meaningful to human beings 
That is, findings which are limited in 
the natural-science sense, in that they 
have applicability for only a few dec- 
ades and for a given culture or civiliza- 
tion rather than for all of mankind, are 
nevertheless an important addition to 
knowledge both for the purpose of sci- 
ence, which is understanding, and for 
various practical purposes in problem 
solution in the fields of social engineer- 
ing. 

At least a brief reference to demog- 
raphy as a profession is desirable to 
complete this summary description and 
evaluation of the discipline. As a pro- 
fession, demography is a relatively small 
field, attracting at the most a few hun- 
dred persons in the United States and 
probably not more than one or two 


thousand in the entire world. These 
numbers do not include, of course, 
scholars engaged in population studies 
who do not identify themselves as “de- 
mographers.” 

As a field of training demography is 
far from being a uniform or standard- 
ized field. It is not a separate depart- 
ment of instruction in any university in 
the United States. It has no common 
curriculum with a prescribed minimum 
standard of training. Courses in demog- 
raphy, while primarily concentrated in 
departments of sociology in the United 
States, actually appear in a wide spec- 
tnim of departments in the social and 
natural sciences or in applied fields 
such as public health and medicine. In 
consequence, the present generation of 
demographers is to a considerable ex- 
tent “self-trained,” in the sense that 
they have acquired specialization in the 
field by concentrating in it, largely on 
their own, while acquiring professional 
competence in one of the recognized 
social or natural sciences. The modal 
disciplinary training of contemporary 
demographers is sociology, which has 
produced about three-fifths of the 
members of the Population Association 
of America and about half of those in 
the International Union for the Scien- 
tific Study of Population. In fact the 
modal demographer in the United 
States is a Ph.D. in sociology teaching 
at a college or university (26 per cent 
of the members of the Population Asso- 
ciation of America). 

On the other hand, it must be recog- 
nized that although a large proportion 
of demographers are sociologists, only 
a small proportion of sociologists are 
demographers. In view of the fact that 
training in sociology is still, by and 
large, non-quantitative, demographer- 
sociologists represent an important frac- 
tion of the “hard” or quantitatively 
trained sociologists. The relatively 
small proportion of sociologists who be- 
come demographers are disproportion- 



22 


The Study of Population 


ately trained in a handful of centers at 
a few universities. Of fifty-eight Ph.D.’s 
earned by sociologists specializing in 
demography, during 1946-54, thirty- 
seven were conferred by four universi- 
ties. 

Consideration of training and re- 
search facilities discloses inadequacies 
in both and, perhaps, an undesirable 
concentration of both in relation to so- 
ciology. It would appear desirable to 
encourage the development of demo- 
graphic training and research facilities 
in relation to other disciplines in addi- 
tion to those connected with sociology 
—especially in relation to such areas as 
actuarial mathematics, mathematical 
statistics, economics, geography, and 
biology. Perhaps of even greater poten- 
tial for the development of demogra- 
phy would be the organization of train- 
ing and research facilities to provide 
greater cross-disciplinary participation 
than is to be found anywhere today. 

In any consideration of research and 
training facilities the important role of 
the federal government cannot be over- 
looked. Especially in such agencies as 
the Bureau of the Census and the Na- 
tional Office of Vital Statistics, the gov- 
ernment has made a significant contri- 
bution by providing training facilities 
for its employees, as well as by con- 
ducting demographic research. The 
government is, of course, the major 
source of demographic statistics. In 
consequence, there is a tendency for 
government demographers to be spe- 
cialized in the collection of the data 
and for analytical functions to be rela- 
tively ignored. Much could be gained, 
undoubtedly, from a better-balanced 
combination of cx)llection and analyti- 
cal functions in government agencies. 

It is doubtful that resources for train- 
ing and research in demography have 
kept pace, in recent years, with the 
growth of the profession. The recent 
tendency for the major foundations, 
from which social science research 


funds have been available, increasingly 
to grant funds for research tied to so- 
cial engineering programs, in prefer- 
ence to “pure” research, undoubtedly 
tends to make the distinction between 
science and engineering more difficult 
to maintain, for the demographer as 
well as for other scientists. The advent 
of the National Science Foundation 
may prove to be an important factor in 
the further development of demogra- 
phy, for there is increasing evidence 
that it is prepared to allocate funds 
both for basic demographic research 
and for the training of demographers. 
Activities of the National Science Foun- 
dation in this direction, however, have 
only recently begun and, appropriately, 
on a quite modest scale. 

On the whole, demographers have 
little difficulty in finding publication 
outlets. Because of high publication 
costs, they are hampered, as are all sci- 
entists, of course, in the publication of 
monographic studies. But for the pub- 
lication of articles the demographer has 
relatively little difficulty in getting into 
print. A serious problem exists, how- 
ever, in the wide scatter of demograph- 
ic articles. Only one widely known 
journal in English is available exclu- 
sively for demography and one in 
French. Most of the demographic peri- 
odical literature is spread over a large 
number of non-demographic journals. 
Fortunately, the Population Index 
( Population Association of America 
and Office of Population Research, 
Princeton University), which has as its 
major function the annotation of cur- 
rent literature, has been available to 
demographers for nearly a quarter of a 
century. Despite these resources the 
documentation problem in demography 
threatens to become unmanageable, 
and it is likely that this area re- 
quire financial support in the coming 
years. 

Any comprehensive attempt at a so- 
ciology-of-knowledge study of demog- 
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raphy would result in an elaboration of 
at least the following striking features 
of the profession: first, the wide range 
of disciplines from which demogra- 
phers are drawn and the fact that it is 
not recognized as a separate discipline 
academically in the United States; sec- 
ond, the tendency for differentiation of 
function among demographers, with 
specialization in collection of data 
among government demographers and 
specialization in analytical and sub- 
stantive research functions among the 
academic fraternity; third, the great 
pressure on demographers for the ful- 
filment of essentially non-scientific 
functions such as providing informa- 
tion, estimates, projections, and "prac- 
tical” interpretations of population 
data. These features contribute to some 
of the problems of the profession, in- 
cluding tlie ‘‘marginal” role of the de- 
mographer in his discipline of origin; 
his relatively great specialization and, 
therefore, often narrow interests; and 
his too frequent preoccupation with 
publicizing the information he already 
possesses instead of concentrating on 
research which would enrich his corpus 
of knowledge. 

ORGANIZATION AND CONTENT 
OF THIS VOLUME 

The preceding pages contain a high- 
ly distilled summary and statement of 
implications of the material contained 
in the four main parts of this volume. 
One of these parts is a more extended 
presentation of the editors’ conclusions 
on the matters just summarized. The 
remaining three comprise a symposium 
assembled according to procedures to 
be described presently. This symposi- 
um represents the end product of a 
project whose objectives were to pro- 
vide a description and evaluation of the 
data, the fund of knowledge, the the- 
ory, and the methods of demography 
and its various subfields; to examine its 
relationship to other scientific disci- 


plines; and to indicate important cir- 
cumstances bearing on the development 
of demography in various parts of the 
world. The successful achievement of 
these specific tasks would, it was hoped, 
provide a comprehensive picture of de- 
mography as a science and a profession 
as of mid-twentieth century. In the con- 
sideration of the status of demography 
as a science, national boundaries were, 
of course, necessarily ignored. In the 
consideration of demography as a pro- 
fession, attention was focused prima- 
rily, although not entirely, on the situa- 
tion in the United States. 

Preparation of the Symposium 

In the conduct of the investigation 
some twenty-seven individual scholars, 
eight from abroad, were called upon to 
deal with their special areas of compe- 
tence or to describe the development 
and status of demography in their own 
nations. Each of these scientists was 
asked to prepare a paper which would 
serve as a chapter in a published re- 
port. To assure coverage of the items 
desired and some uniformity of treat- 
ment, each of the authors was pro- 
vided with a general statement of the 
purposes of the investigation and a ten- 
tative outline of the chapter to be 
written. The outline was, in general, 
one of three varieties. One dealt with 
the materials to be included in the sec- 
tion on the historical development and 
current status of demography. The sec- 
ond indicated the items to be consid- 
ered in treating of the elements of de- 
mography— that is, the data, methods, 
and substantive fields of research. The 
third described the manner in which 
the relations between demography and 
other disciplines were to be discussed. 

In orienting each author to the gen- 
eral objectives and purposes of the in- 
vestigation, emphasis was placed on the 
fact that the focus of the project was on 
the field of demography as a science 
concerned with basic research, rather 
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than on the applications of the findings 
of research to the treatment or solution 
of social, economic, political, public 
health, or medical problems. Since the 
findings of demography generally have 
wide applicability to the solution of 
such “social engineering” problems, 
major effort could have been devoted 
to an evaluation of demography as a 
contributor to various applied fields, in- 
cluding such areas as medicine, public 
health, marketing, housing, education, 
social work, and economic develop- 
ment. Although such explorations 
would undoubtedly have great interest 
and value, they were outside the scope 
and purpose of this investigation; and 
tliey are, of course, of no concern to the 
demographer as a scientist, even 
though they are undoubtedly of per- 
sonal concern to him— as they are to all 
persons, as members of families and 
communities and as citizens. 

Although it was necessarily an im- 
portant specific objective of this study 
to examine and evaluate the status of 
demography as a science and as a pro- 
fession in the United States, demogra- 
phy, like other sciences, has been de- 
veloped through the co-operation of 
students in many lands. In conse- 
quence, in addition to treating of the 
data and of the substantive, theoretical, 
and methodological areas of demogra- 
phy without regard to national bound- 
aries, it was deemed desirable to obtain 
a description of the development and 
status of demography in a number of 
countries other than the United States. 
Such materials, it was felt, would pro- 
vidt' a backdrop against which to see 
the developments in the United States 
in broad perspective. It was obviously 
impractical to include a separate dis- 
cussion for each country in which pop- 
ulation studies have been carried on. 
For example, it would have required 
over fifty chapters to represent each na- 
tion having one or more members in 
the International Union for the Scien- 


tific Study of Population Problems. 
However, the several chapters in Part 
II provide representation both of areas 
where demographic research has a rel- 
atively long and distinguished history 
and of those in which promising begin- 
nings in the development of demogra- 
phy and rapid initial progress have 
been made in recent years. 

Each of the authors asked to prepare 
a chapter on the development and 
status of demography in a particular 
area was provided with the following 
outline to guide him in his work. 

A. Brief History of the Development of 

Demography in this Countr\^ 

1. When and under what circumstances 
did demography emerge as a science? 

2. What have been the major circum- 
stances favoring and hindering its de- 
velopment (emphasis on the period 
since 1930)? 

3. What have been the most significant 
trends in demographic research with 
respect to (1) types of problems 
dealt with, (2) approaches to these 
problems? 

B. Present Status of Demography in this 

Country 

1. In what fields of demography have 
the greatest achievements been 
made? 

2. Which aspects of demography are 
relatively less developed? 

3. What are the major difficulties in the 
way of a more rapid development of 
demography? 

4. ^ How adequate are the facilities pres- 

ently available for training, research, 
and publication in demography? 

C. Prospects for Demography in this Coun- 
try 

1. What are the most important facts 
that appear likely to influence the 
future development of demography 
in this country? 

2. What modifications need to be made 
in present programs of training and 
research to facilitate this develop- 
ment? 

3. What aspects of demography should 
be emphasized or developed further 
in future research? 
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4. What are the most pressing subjects 
on which research should be done in 
the near future? 

D. Selected Bibliography 

List the more important items which 
are representative of recent and current 
work in demography in this country and 
which illustrate die points made in the 
preceding sections of the outline. 

Although the authors by no means 
rigidly adhered to this outline, they did, 
by and large, cover the types of mate- 
rials indicated. 

Several alternatives were available 
for the organization of demography 
into “elements” for treatment in this 
study. The classification finally decided 
upon reflects, it is felt, the actual divi- 
sions of the field as the demographer 
works in it—that is, it reflects the major 
subjects of concern in research and in 
training. A dozen such “elements” were 
identified for operational purposes and 
to serve as chapter headings in this part 
of the report. 

Each of the authors dealing with an 
element of demography, although given 
wide latitude to develop his chapter in 
his own way, was provided with the 
“tentative outline” which follows: 

A. Major Interest of Field 

1. Brief introduction— historical devel- 
opment of interest in field. 

2. What do we want to know about it? 

B. Data 

1. Nature of the data and sources of 
data. 

2. Deficiencies of data. 

3. Adjustment of data. 

C. Methods 

1. General description of methods. 

2. Function: What purposes do the 
various methods serve? What kinds 
of questions will they answer? 

3. How are the methods utilized in re- 
search? 

4. Deficiencies of methods— what are 
their shortcomings? 

D. Fund of Knowledge and Evaluation 

1. Frame of reference and basic con- 
cepts. 


2. Highlights of what we do know, in 
historical perspective— theory and 
generalizations. 

fl. Facts: historical trends, differen- 
tials (regional, socioeconomic), 
prospects. 

b. Explanatory principles: theoiy, 
ordering of facts. 

3. Evaluation of fund of knowledge- 
strong points and gaps. 

E. Next Steps in Research (and obstacles 

which hinder advance in research) 

1. Data. 

2. Metliods. 

3. Substantive. 

F. Selected Bibliography (include major 

and representative works) 

The individual authors varied con- 
siderably in the extent to which they 
adhered to this outline, and some de- 
parted from it substantially. 

The consideration of the relationship 
of demography to other sciences was 
restricted to the few disciplines with 
which it is most closely interrelated. 
These included ecology, human ecol- 
ogy, geography, physical anthropology, 
genetics, economics, and sociology. 
Other disciplines, of course, could also 
have been included, as is indicated by 
references thereto at various places in 
the volume. 

To guide the authors of the chapters 
on the relationship of demography to 
other sciences, general instnictions 
were also issued in the interest of ob- 
taining some uniformity in coverage 
and treatment. These instructions indi- 
cated that the discussion should cover 
such topics as the relationship between 
demography and the specified disci- 
pline, the theoretical contribution of 
each to the other, the status of re- 
search, and the accumulation of knowl- 
edge concerning the main problems 
jointly investigated by the two disci- 
plines. 

Except for relatively minor matters 
of format and style the individual chap- 
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ters are presented substantialJy as writ- 
ten by their authors. It was the policy 
of the editors to let the individual 
scholar say his piece as he wished even 
though at a number of points the edi- 
tors would have preferred a different 
type of treatment, a different allocation 
of space, or the inclusion or omission 
of some types of items. The editors de- 
cided that they would have their say in 
Part I of the volume, “Demography as a 
Science,” in which it would be their 
prerogative among other things to dif- 
fer with various aspects of the presenta- 
tion of the individual authors. 

The twenty-eight chapters obtained 
from contributors in the manner out- 
lined above provided the main basis 
for the summary and < valuation of the 
status of demography as a science un- 
dertaken by the editors. ITiese materi- 
als do not, of course, provide the sole 
basis for the appraisal, which necessar- 
ily drew upon the experience of the 
editors and other sourc'f's, particularly 
with respect to the discussion of pro- 
fessional activities, lii view of the fact 
that the editors are sociologists, it 
should be mentioned that an effort was 
made to review the field of demogra- 
phy as a broad interdisciplinary activ- 
ity rather than as merely a subfield of 
sociology. Even though it is true that 
most college and university courses in 
demography in the United States are at 
the present time taught in departments 
of sociology, the fact is that demogra- 
phers are drawn from a number of dis- 
ciplines other than sociology, and much 
of demographic research necessarily in- 
volves interdisciplinary frames of ref- 
erence and methodology. Significantly, 
fewer than half the contributors to the 
symposium are sociologists primarily, 
in terms of their training or current 
professional activity. 


)j Population 

Arrangement of the Volume 

The plan of the volume is tanta- 
mount to an examination of demogra- 
phy from four standpoints. In Part I, 
“Demography as a Science” the editors 
have looked at the discipline in terms 
of the general or abstract components 
of any science; its general nature, in- 
cluding scope and frame of reference, 
its data and methods, and its accumu- 
lated knowledge, including theory. The 
evaluation is completed by an examina- 
tion of those aspects of demography as 
a profession that bear on its progress as 
a science. In Part II, “Development and 
Current Status of Demography,” con- 
tributors to the symposium employ a 
historical and geographic framework 
for discussing the status of demogra- 
phy, whereas in Part III, “Elements of 
Demography,” following a comparative 
appraisal of data resources for popula- 
tion research, each chapter takes up a 
particular substantive field or problem 
in demography. Here each chapter in- 
dividually is concerned with the topics 
of demographic data, research meth- 
ods, verified hypotheses, and explana- 
tory theories that are treated in a broad 
way in Part I. Finally, in Part IV, “Pop- 
ulation Studies in Various Disciplines,” 
the perspective shifts to an examination 
of demography in terms of its area of 
overlap with each of several scientific 
disciplines with which it is closely re- 
lated. 

It is true, therefore, that each of the 
four main headings in the report en- 
tails a broad treatment of the field of 
demography. Necessarily, there is some 
repetition of information and duplica- 
tion of evaluations from one chapter to 
another. However, given the rather dis- 
tinctive perspectives of their four ways 
of presenting the discipline, the actual 
amount of substantive overlap is com- 
paratively small. 
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The principles by which progress in 
a science proceeds can only be reached 
by observing that progress. They 
cannot be deduced a priori or prescribed 

in advance. 

R. F. Harrod 




2, The Nature of Demography 

PHILIP M. HAUSER AND OTIS DUDLEY DUNCAN 


Most of the discussions one reads 
about the scientific status of a discipline 
seem to reflect some insecurity or doubt 
as to whether it is a science. When sci- 
entists are confident about what they 
want to do and are sure they know how 
to do it, they seldom wonder if their 
discipline is scientific. The kinds of 
questions one might raise about the 
status of a mature and confident sci- 
ence, therefore, differ from those appro- 
priate for appraising an aspiring but 
hesitant science. We need not begin by 
raising the question of whether de- 
mography is a science. Instead, we indi- 
cate in this chapter what kind of sci- 
ence it is, and in subsequent chapters 
we describe some of its special prob- 
lems as a science and assess the charac- 
ter of its scientific accomplishments. 

There is no standardized procedure 
or uniform set of accepted criteria foi 
the evaluation of a science. For the pur- 
poses of this discussion, however, it is 
possible to set forth a frame for the 
evaluation of demography both in a 
holistic manner and in terms of its com- 
ponent parts as a science. Tlie major 
constituents of demography as a sci- 
ence, or of any science, are designated 
by categories like those used here as 
chapter titles and section headings. That 
is, demography as a science— like any 
science— may be analyzed into a field 
of interest delimited by a frame of ref- 
erence, data, methods of study, and a 
corpus of knowledge embracing existen- 
tial propositions and explanatory prin- 
ciples. 

Each of these aspects of science may 
be subdivided. The ‘area of interest,” 


as delimited by a frame of reference, 
can be regarded as consisting of a cen- 
tral core and various peripheral subjects 
which merge with the interests of other 
disciplines or fall within the scope of 
other frames of reference. The “data” 
may be grouped in alternative ways, 
according to type of source, categories 
in the frame of reference to which they 
pertain, methods by which they are ob- 
tained, or ways in which they are uti- 
lized. The “methods” may be classified 
in various fashions; here, however, the 
general logic of scientific method results 
in the use of fairly standard rubrics in 
the several disciplines, as indicated by 
such terms as “observation,” “descrip- 
tion,” “classification,” “analysis,” “ex- 
periment,” “control,” “verification,” and 
"prediction.” Finally, the ‘loiowledge” 
of the discipline is similarly divisible 
into such commonly recognized ele- 
ments as “hypotheses,” “facts,” “theory,” 
“generalizations,” “probability state- 
ments,” or “laws.” The distinctions 
among the several elements of the cor- 
pus of knowledge of a discipline usually 
involve relatively imprecise judgments 
as to the degree of generality and credi- 
bility characterizing the propositions 
involved. 

These various ingredients of a sci- 
ence conceivably may be examined 
separately and evaluated in such terms 
as their presence or absence; their com- 
prehensiveness, relative to the potential 
of the discipline being surveyed, on the 
one hand, and to the achievements of 
an advanced science, on the other; their 
adequacy, as indicated by their contri- 
butions to the ultimate objective of any 
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science— the development of a capacity 
to “explain” and “predict” phenomena 
falling within the area of interest. 

In evaluating the discipline as a 
whole, the extent to which predictabil- 
ity and explanation are achieved must 
be regarded as the ultimate criterion. 
A high order of achievement would in- 
dicate, of course, not only that the dis- 
cipline as a whole enjoys a relatively 
high status as a science but also that 
each of the several phases of scientific 
work similarly has a high order of merit 
in the sense of contributing to the ob- 
jective's of the discipline. A low order 
of predictability and explanation in a 
discipline, although indicating the in- 
adequacy of at least some of the disci- 
pline’s component parts, would not nec- 
essarily suggest the specific inadequa- 
cies responsible for the deficiencies of 
the discipline as a whole. 

Needless to say, no scales, let alone 
precise ones, exist for measuring the 
status of demography as a whole or of 
any of its constituents listed above. The 
most that can be hoped for, beyond a 
statement characterizing these aspects 
of demography, is a series of qualitative 
assessments based on the experience 
and judgment of the writers exercised 
in terms of their conception and im- 
agery of science. The problem is con- 
cc'ived as one of evaluating the several 
aspects or components of the discipline 
in summary terms, not of taking inven- 
tory of its mc'thods or theories, for ex- 
ample. To compile such an inventory 
would he taiitamoimt to writing a trea- 
tise on the subject of demography, and 
iK'ithei the editors nor the symposium 
contrihulors have taken this as their 
task. 

An obvious difllculty encountered in 
organizing the discussion is that no 
“part” of a science can be discussed 
intelligibly without presuming some ac- 
quaintance with the other “parts.” To 
evaluate the data of a science, for ex- 
amjile, requires some conception of the 


methods available for analyzing the 
data, the kinds of problems for which 
the data are supposed to be pertinent, 
and the hypotheses to be tested by the 
data. Our discussion, therefore, must 
move along in a somewhat serpentine 
fashion, with unavoidable backward 
and forward references to topics other 
than the one nominally under discus- 
sion. 

An orientation to the frame of refer- 
ence of demography is presented in the 
next section. As this statement makes 
clear, there is some obscurity in respect 
to the scope of the field which arises 
from the very nature of the area of 
interest and the approaches to it that 
population students have taken. A con- 
sideration of the demographer’s frame 
of reference in relation to that of allied 
disciplines completes this chapter. Suc- 
ceeding chapters are concerned with 
the data and methods of demography, 
its substantive knowledge including 
population theory, and aspects of de- 
mography as a profession. The “Over- 
view and Conclusions” (chap, i) sum- 
marizes our general evaluation of the 
present status of demography as a 
science. 

SCOPK AND FRAMEWORK 

Conceptions of the content and frame 
of reference of demography vary from 
time to time, from place to place, and 
according to the perspective from which 
they are developed. The number of sci- 
entists working on some phase of hu- 
man population studies is considerably 
larger than the number who would 
identify “demography” as their major 
preoccupation. The specialist in public 
health, for example, is likely to think 
of demography primarily in terms of 
its contributions to the measurement of 
morbidity, mortality, and conditions re- 
lated thereto. Tlic economist, however 
( save, perhaps, the few economists spe- 
cializing in population), is more likely 
to discuss population under the head- 
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ing, say, of the supply of labor as a 
factor in economic development or as 
a component of consumer demand. 
Each such specialist, if he were to give 
the matter any thought, might regard 
demography as a convenient source of 
data or analytical techniques particu- 
larly relevant to his own problems and 
as a specialty otherwise concerned with 
population in ways unnecessary to un- 
derstand. For example, public health 
workers, economic analysts, and practi- 
tioners of many other specialties main- 
tain a rather steady demand for infor- 
mation about future populations and 
appear to expect demographers to sat- 
isfy that demand. 

Even where close relationships be- 
tween demography and other disci- 
plines are recognized, the approach to 
demography taken by the related disci- 
pline is likely to be strongly colored by 
that discipline’s theoretical preoccupa- 
tions. Moreover, inasmuch as most de- 
mographers soi’disant also are trained 
and active in some discipline other than 
demography, they are unlikely to share 
an identical conception of the latter. 

Any effort to define demography in 
terms broad enough to encompass the 
variant views of the discipline that arise 
for the foregoing reasons is bound to 
produce a formulation that seems arbi- 
trary from one perspective or another. 
Inevitably such a definition must reflect 
somewhat the predilections of one who 
formulates it. Fortunately, for the pur- 
poses of this volume, the following for- 
mal definition of demography will serve 
to frame the subsequent discussion 
without operating as a constraint on 
any function for which the definition is 
inappropriate : Demography is the study 
of the size, territorial distribution, and 
composition of population, changes 
therein, and the components of such 
changes, which may be identified as 
natality, mortality, territorial movement, 
and social mobility {change of status). 

Certain somewhat unusual features 
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of this definition call for a little expla- 
nation. 

No reference is made to population 
“quality.” In its usual meaning, this 
term subsumes such characteristics as 
physical health, mental capacity, and 
attained skills or qualifications. The fre- 
quency distribution of such character- 
istics, along with many others, is in- 
cluded in the meaning of “population 
composition.” The latter term, indeed, 
is understood to have quite a broad 
denotation, including not only such 
conventional items as age, sex, marital 
status, race, and nativity but also classi- 
fications of labor-force status and eco- 
nomic characteristics associated there- 
with; family and household status; 
school attendance and educational at- 
tainment; religious affiliation; various 
group memberships, social roles, and 
identifications; anthropometric, biomet- 
ric, and psychometric traits; genetic 
makeup; and other measurable or 
enumerable characteristics of individ- 
uals capable of statistical summary in a 
frequency distribution. From the stand- 
point of this definition, it is accidental 
rather than essential tliat certain such 
characteristics typically are ascertained 
in censuses while others are not. 

Second, the inclusiveness of “popula- 
tion composition” accounts for the stip- 
ulation that demography concerns itself 
with “social mobility” or changes of sta- 
tus, inasmuch as a population changes 
in composition not only through natal- 
ity, mortality, and tcTritorial movement 
of individuals but also through individ- 
uals’ movements from one status to an- 
other, e.g., from “employed” to “unem- 
ployed” with respect to employment 
status or from “single” to “married” with 
respect to marital status. The concept 
of “social mobility,” which is appropri- 
ate to designate such changes, was 
given a generic meaning by Sorokin 
(1927, pp^ 3, 6): 

Social mobility [is] the phenomenon of 
the shifting of individuals within social 
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space. ... ( 1 ) Social space is the universe 
of human population; (2) man's social posi- 
tion is the totality of his relations toward 
all groups of a population and, within each 
of them, toward its members; (3) location 
of a man’s position in this social universe 
is obtained by ascertaining these relations; 
(4) the totality of such groups and the 
totality of the positions within each of them 
compose a system of social coordinates 
which permits us to define the social posi- 
tion of any man. 

More recently, Bogue (1952, p. 566) 
has emphasized the importance of "ex- 
tending and generalizing the concept of 
mobility to all its possible applications" 
and has indicated the value of "mobil- 
ity statistics” in studying changes in the 
cornpexsition and distribution of popu- 
lation. It is, of course, advisable in some 
contexts to distinguish characteristics 
of “fixed definition,” such as age (date 
of birth), sc'x, race, genetic makeup, or 
(‘du(‘alional attainment (in respc‘ct to 
adults who arc* assumed to have com- 
pleted their formal schooling), from 
characteristics of “variable definition,” 
which are siibjcxt to change through 
social mobility. Demography must deal 
with both types of characteristics, how- 
ever. 

Finally, in the formal definition of 
demography the term "territorial move- 
ment” is substituted for the usual term 
“migration,” inasmuch as the latter or- 
dinarily is limited to movement between 
areal units with more or less arbitrary 
boundaries. 

It must be recognized at once that 
many types of demographic analysis 
suggested by the foregoing definition 
frc'cjuently are carried out by investi- 
gators not explicitly identified as "de- 
mographers”; yet “demographers” may 
on occasion execute such studies. For 
example, studic\s of differential mortal- 
ity according to type of physical im- 
pairiiK'nt are usually conducted by 
actuaries. But this circumstance follows 
primarily from the fact that the req- 


uisite data are of interest to, and are 
gathered by, insurance companies. 
Studies of population genetics ordinar- 
ily are made by geneticists; yet de- 
mographers have been known to in- 
vestigate the genetic implications of 
socioeconomic differences in natality. 
Work on the distribution of the popu- 
lation by intellectual capacity and at- 
tained skills is more likely to be done 
by someone called a "manpower” spe- 
cialist than by a demographer, but 
"manpower” research often involves 
participation of professional demogra- 
phers. Public health research workers 
are more likely than demographers to 
study the bearing of birth weight on 
neonatal mortality, but demographers 
as well are concerned with the inci- 
dence of causes of infant deaths. One 
thinks of mental illness as the province 
of the psychiatrist and clinical psychol- 
ogist, but demographers on occasion 
have become interested in the inci- 
dence, prevalence, and expectancy of 
mental disease and its differential inci- 
dence according to the migration his- 
tories of individuals. Whereas in the 
United States a fairly sharp distinction 
is made between the specialties of de- 
mography, on the one hand, and bi- 
ometry and anthropometry, on the 
other, in other countries ( such as Italy ) 
this distinction is blurred, if not wholly 
absent. In short, it seems logically im- 
possible to draw a boundary line around 
some of the phenomena referred to in 
the definition of demography and to 
assert that demography's scope is con- 
fined to these and none of the others. 
Any attempt to do this would be belied 
by the actual history of demographic 
research as weU as by the recognized 
opportunities for extending the scope of 
such research. 

From these considerations it appears 
that the critical element in the defini- 
tion of demography is not the scope of 
the population characteristics studied, 
but rather the concept of "population” 
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itself (see Vance’s discussion of the 
population concept, chap, xiv ) and the 
stipulation that population changes are 
studied in terms of “components of 
change.” It is, of course, implicit in the 
definition that “population” refers to an 
actual aggregate of organisms, not to 
collections of material entities such as 
telephone poles or airplane engines or 
to hypothetical collections such as the 
set of future outcomes of tossing a coin. 
The extension of the notion of “popu- 
lation” to aggregates of these and other 
kinds is, of course, significant, and de- 
mography makes use of and contrib- 
utes to the “renewal theory” and “sam- 
pling theory” developed on such an 
extension. But despite its formal affinity 
with other kinds of population analysis, 
demography is substantively concerned 
with populations of human individuals. 
It is possible that the discipline will 
ultimately come to be recognized as a 
specialty within “general demography” 
or “biodemography,” if the proposal of 
some biologists to regard population 
studies at all organic levels as parts of a 
single field of study are accepted. 
(Frank’s discussion, chap, xxvii, is rele- 
vant to this proposal.) But even if it 
becomes necessaiy to adopt an etymo- 
logically tautological neologism, “hu- 
man demography” will doubtless con- 
tinue to be recognizable by its substan- 
tive preoccupation with populations of 
people. 

The significance of the proviso that 
demography deals with “components of 
population change” needs to be empha- 
sized. Demographers arc not unique in 
their interest in population changes, of 
course. A political scientist, for example, 
might discover that wars typically alter 
temporarily the rate of population 
growth. The demographer, though in- 
terested in this observation, would im- 
mediately wish to investigate the com- 
ponents of such a change. Is it due to a 
change in the death rate? If the latter 
occurs, are military deaths alone suffi- 


cient to account for the change? Does 
the change in rate of growth also reflect 
a change in the birth rate? If so, is the 
latter accounted for by hastening or 
postponement of marriage, or does 
marital fertility as well undergo a 
change? What bearing do the move- 
ments of refugees and the like have on 
rates of population growth? Such ques- 
tions arc susceptible of much further 
elaboration and refinement as more and 
more detailed components of the over- 
all change in population growth rate 
arc investigated. This illustration fur- 
nishes the occasion for another signifi- 
cant observation: while other kinds of 
study may take account of population 
changes and may make reference to 
population data, it is the use to which 
such data are put that is somewhat dis- 
tinctive of demography. The whole ap- 
paratus of rates, replacement quotients, 
standardized indexes, and the like, 
which constitute the tools of demo- 
graphic analysis, has been devised with 
a view to making more precise, detailed, 
and systematic statements of the com- 
ponents of population change. 

Perhaps the major issue raised by the 
present attempt to define “demography” 
concerns the relationship between “de- 
mographic analysis”— the study of com- 
ponents of population variation and 
change— and “population studies,” con- 
ceived as embracing in addition the 
investigation of relationships betweem 
such spatiotemporal variations in pop- 
ulation and other bodies of subject 
matter. (See the distinction between 
“formal demography” and “population 
studies” set forth by Lorimer, chap. vi. ) 
It should, be stated right away that this 
issue is not that of how “departments” 
of knowledge are or should be organ- 
ized for purposes of academic admin- 
istration. Instead, it is a matter of the 
structuring of scientific investigation 
and the ordering of the results of such, 
investigation. At the heart of the issue 
is the premise that to “explain” popu- 
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lation changes, one must have recourse 
to conceptual schemes and bodies of 
theory developed around such notions 
as adaptation to environment, economic 
d(‘velopment, social organization, cul- 
ture patterns, motivation, and the like— 
to list only a few examples of "inde- 
pendent variables” which have been 
suggestc*d. Moreover, one must lake ac- 
count of the contention that interest in 
population phenomena extends beyond 
their dc’mographic analysis, and even 
b(*youd their explanation, to include 
what may be designated crudely as their 
concomitants and effects. In the phrase 
made famous by a United Nations pub- 
lication, the field of population studies 
is at least as broad as that of the "de- 
terminants and eonset|uences of popu- 
lation tn'uds.” 

Thus, "demography” may l)c con- 
cei\'('d in a narrow sense as synonymous 
with "demographic analysis,” or in a 
broad sense as encompassing both 
“demographic analysis” and “population 
studies.” When the demographer is 
(‘arrying out the “population studies,” 
he is almost certain to regard them as 
“demography.” But it must be recog- 
nized that scholars of various disci- 
pliru'S are likely to engage in studies 
which utilize demographic analysis in 
relation to other frameworks of analysis 
and which may appropriately be de- 
scribed as “population studies.” 

Consider an example: the phenome- 
non of “urbanization.” Within the terms 
in which demography was d(Tmed, ur- 
banization can be characterized as a 
change in the pattern of population dis- 
tribution. It involves an incieasc in the 
relative size of the urban population, a 
growth in number and size of urban 
settlements or places, and an increasing 
concentration of the population in such 
places. Given the requisite data, a strict- 
ly demographic “explanation” of urban- 
ization can be worked out. It may in- 
volve internal migration from rural 
areas to urban places, the settlement of 


disproportionate numbers of immigrants 
from foreign countries in cities, and/or 
differential natality and mortality of the 
urban and lural sectors of the popula- 
tion. Some of these components of 
change may work in opposite directions 
from others; for example, urban popu- 
lations may have lower natality and 
higher mortality than niral, while the 
prevailing direction of migration is city- 
w’ard. The “net” change, then, which 
represents urbanization, is analyzed in- 
to its components of gross change. The 
several components of change may op- 
erate differently in different segments 
of the total time period over which 
urbanization is being studied. Each of 
the components mentioned may be fur- 
ther analyzed into components; for 
example, rural-urban differences in na- 
tality may be broken down into com- 
ponents of nuptiality and marital fer- 
tility, or rural-urban migration may be 
analyzed for selectivity by age, sex, and 
other characteristics. In principle, the 
demographic analysis of urbanization is 
never finished, for further analysis into 
components is always possible. Never- 
theless, at any given stage of such an 
analysis one can say that the demo- 
graphic explanation of urbanization is 
“complete”: either the change in popu- 
lation distribution has been analyzed in 
terms of an exhaustive set of compo- 
nents, or a “residual” component is in- 
cluded. Moreover, at no stage of the 
investigation have concepts or tech- 
niques other than those of demographic 
analysis been introduced. 

Although, in principle, demographic 
analysis affords a “complete” explana- 
tion of urbanization, no one supposes 
that it affords a unique or causally suffi- 
cient explanation. The phenomenon of 
urbanization actually requires or entails 
a whole series of corollary changes ( not 
all of which, by any means, are as yet 
understood). Urban populations de- 
pend on rural ones for food; urbaniza- 
tion, therefore, requires an increase in 
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agricultural productivity per agricultur- 
al worker or the development of sources 
from which food may be imported. In 
either case, urban industries must be 
developed whose products may be ex- 
changed for food. Such industries need 
raw materials; extractive industries, for- 
eign or domestic, must accordingly 
come into being and grow. The increase 
of urban populations calls for housing 
and utilities. Local governments and 
administrative agencies are created, 
modified, or elaborated. Transportation 
routes and communications networks, 
intra-urban and intenirban, are formed. 
Centralized markets and distribution 
systems are organized. Some of these 
things are necessary conditions of ur- 
banization; others are perhaps conse- 
quences thereof. Viewed in either light, 
they require functional analysis, and 
their interrelationships are complicated. 
What is more, the process of urbaniza- 
tion itself may have demographic con- 
sequences, As cities grow in size, their 
problems of public health may become 
exacerbated. Conditions under which 
urban families live may be conducive 
to the limitation of their size. If the 
pattern of urban growth is modified, 
say in the direction of decentralization, 
the effects of urbanization on the natal- 
ity and mortality components of popu- 
lation change may actually become the 
reverse of those just suggested. 

It is evident that to identify condi- 
tions under which such a demographic 
process as urbanization occurs requires 
reference to a great variety of data, 
concepts, and hypotheses not compre- 
hended by demographic analysis as 
such. The same can be said in respect 
to the attempt to specify non-demo- 
graphic consequences of the demo- 
graphic process. Finally, the interplay 
between demographic analysis and oth- 
er types of substantive considerations 
is so complicated by the interaction of 
different types of change that neither 
can be said to be a simple "cause" or 


"effect" of the other. In recognizing the 
complexity of the problem of describ- 
ing and explaining such a phenomenon 
as urbanization, one may be tempted to 
conclude that demographic analysis as 
such makes but a limited, even scarcely 
significant, contribution to the entire 
problem. However, it is of the utmost 
importance to notice that in tracing 
out interactive relationships, one often 
comes back to some system of compo- 
nents of population change as a frame 
of reference. If increasing urban den- 
sity is prejudicial to health, one discov- 
ers this by analyzing data on mortality 
and morbidity. If, as a consequence of 
living in crowded quarters, urban cou- 
ples are disposed to limit births, this 
must be expressed in the facts of natal- 
ity and differential natality. The organ- 
ization of urban activities is reflected 
in patterns of population distribution 
and movement. The development of 
new industries and the modifications 
of occupational structure associated 
with urbanization are recorded in shifts 
in population composition. In short, the 
various components of population 
change continually figure in the investi- 
gation of urbanization as intervening 
variables linking interrelated structural 
changes or, at least, as indexes of as- 
sociated organizational or behavorial 
changes. 

Another important point is that no 
treatment of urbanization can include 
"everything." To study it at all one must 
have a frame of reference, and a frame 
of reference by its very nature makes 
empirical investigation selective. There 
are, of course, many frame's of refer- 
ence with which one can approach the 
investigation of a phenomenon like ur- 
banization. The economist, for example, 
might study the relationships among 
urbanization, trends in per capita in- 
come, patterns of investment, modifica- 
tions of productivity, changes in labor- 
force participation, and sequences of 
industrial growth. The social psycholo- 
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gist, by contrast, might concern him- 
self with such things as the adjustment 
of individuals to urban living, changes 
in patterns of primary contacts, partici- 
pation in voluntary associations, and 
implications of modified patterns of so- 
cial relationship for socialization of in- 
dividuals and control of social devia- 
tion. Whatever the frame of reference, 
it is probable, as was indicated, that a 
thorough study at some point would in- 
volve the results of demographic analy- 
sis. The particular aspects of popula- 
tion composition and the particular 
components of population change that 
would be rekwant to one frame of ref- 
erence might not be of equal utility for 
another. "ITie dirc'ction which demo- 
graphic studies would take, therefore, 
would be influenced by the way in 
which the research problem was formu- 
lated. Although, in principle, there is 
virtually no limit to the dc^gree to which 
demographic analyses might be elabo- 
rated, in the actual context of research 
only a fraction of the possible analyses 
would be contemplated. 

On the strength of this illustration 
and on the basis of considering analo- 
gous problems, one concludes that 
‘'population studies’* is not a single “the- 
oretical discipline** with a coherent 
frame of reference of its own. Instead, 
it is an area of substantive inquiry in 
which any number of frames of refer- 
tmee may be employed. Each of these is 
likely to include some* categories under 
which certain special types of demo- 
graphic anal>^sis play a significant role. 
None of tlu’in can exhaust all the po- 
tentialities of demographic analysis. It 
is, therefore, a little hard to think of 
“population studies’* as a subject matter 
for which an integrated but compre- 
hensive th('or)^ could be expounded. 
Such a body of theory would have to 
embrace such diverse preoccupations 
as those of economics, social psychol- 
ogy, and genetics ( for example ) . Wliat 
is called “population theory,** then, 


must be one of two things: an elabora- 
tion of the relationships involved in and 
techniques employed by demographic 
analysis, or that segment of some par- 
ticular theoretical scheme which in- 
volves population phenomena or makes 
use of demographic analysis. 

It cannot be claimed that the point 
of view just expressed is indorsed by all 
students of population, or even by all 
contributors to the symposium. It is, in 
fact, rather common for writers to sug- 
gest the desirability of “integrating” 
population theory and theories emerg- 
ing from other disciplines. For example, 
Vance indorses Spengler*s stipulation 
that population theory “requires a 
multi-science approach.” He goes on to 
state that “the dynamics of population 
need to be integrated with some basic 
theory of social change” (Vance, 1956, 
pp. 91, 93). “Integration with sociologi- 
cal theory” is indicated by Moore 
(chap, xxxiii) to be a desirable out- 
come of an adequate theory of popula- 
tion change. 

It is fairly clear from the context of 
such statements that the goal of “inte- 
grating” population theory with mate- 
rial from other disciplines is not set 
forth merely because of some yearning 
for the unity of science. Rather, it is 
felt that adequate explanation of demo- 
graphic phenomena requires systematic 
reference to variables defined and 
schemes developed in the several social 
and natural sciences. This is made clear 
by Ryder (chap, xviii), who states: 
“Demography, and fertility analysis as 
an integral component of it, is a multi- 
science discipline. The reason for this is 
clear: the focus of fertility research is 
a concrete event rather than an analyti- 
cal abstraction from that event in terms 
of a special frame of reference” (see 
also Lorimer*s discussion of “interdisci- 
plinary population studies,” chap. vi). 
There does seem to be general agree- 
ment, therefore, that the study of pop- 
ulation is, of necessity, carried on from 
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the perspectives of several alternative 
frames of reference (Lorimer, 1957). 
What is less clear, however, is whether 
these diverse kinds of study can some- 
how be brought together in a single 
“discipline” with a coherent frame of 
reference and an integrated body of ex- 
planatory principles. One might well 
raise the question of what form such an 
“integrated” and “multiscicnce” theory 
or frame of reference might take. 
Would not the range of the theory or 
the scope of the frame of reference 
have to be nearly as great as that of the 
collective totality of the social and life 
sciences or virtually coextensive with 
what one contributor (Duncan, chap, 
xxviii) refers to as the “natural history 
of man”? Is there any genuine prospect 
that such a synthesis or integration can 
be accomplished within any time span 
that can now be foreseen? Are demog- 
raphers actually well advised to begin 
contemplating such a task with the ac- 
cumulation of knowledge presently at 
their disposal? Would it not be salu- 
tary to remember that even physics— 
surely one of the most advanced sci- 
ences— has not yet achieved a complete 
integration of the various bodies of the- 
ory which have arisen in connection 
with the diverse phenomena included 
in its area of interest? 

The position taken here is that ‘pop- 
ulation studies” designates a field or a 
body of subject matter which is of com- 
mon interest to a number of diverse 
theoretical disciplines and to which are 
applied the techniques of demographic 
analysis. There is, no doubt, value in 
recognizing the field as one in which 
scholars specialize owing to the diver- 
sity and complexity of the technical 
problems associated with the use of 
population data. That all such scholars 
work with a common body of theory, 
however, is simply not the case, nor 
does it seem likely that it will soon 
come to be the case. Each of the vari- 
ous theoretical disciplines employing 


population data may come to elaborate 
its own version of “population theory,” 
which will amount to a specification of 
the role of demographic analysis and 
the relevance of population phenomena 
to the other elements in its frame of ref- 
erence. Specialists in population studies 
or “demographers” are well advised 
to become acquainted with a variety 
of such frames of reference; this maxi- 
mizes their usefulness as analysts of 
demographic data. But the “integra- 
tion” of all these diverse bodies of the- 
ory will come about only when the en- 
tire spectrum of social and life sciences 
—or at least major segments thereof— 
are “integrated.” 

It should be pointed out that the ma- 
jority of the contributions in Part III of 
the symposium concern “demography,” 
in the shict sense in which that term 
was defined above; by contrast, in Part 
IV attention shifts to several perspec- 
tives on “population studies”; i.e., pop- 
ulation phenomena and demographic 
analysis are examined within the frames 
of reference of several disciplines. We 
have entitled the symposium The Study 
of Popidaiion, but we use the term “de- 
mography” in various contexts to em- 
brace both types of interest. Our task 
is actually a dual one— first, to examine 
the resources and accomplishments of 
“demographic analysis” as such and, 
second, to deal with issues arising from 
the interrelationships of demography 
and the various sciences whose frames 
of reference require systematic atten- 
tion to population. 

DISCIPLINES INVOLVED IN POPU- 
LATION STUDIES 

A careful investigation of the history 
of science would probably reveal two 
facts which are inadequately appreci- 
ated by writers on population: the con- 
cept of “population,” as it is used in the 
several sciences today, is an essentially 
modem concept, and the concept is one 
with wide ramifications throughout 
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many branches of science. A recent text 
in genera] biology, for example, brings 
out the impact of recent thinking in 
terms of populations on evolutionary 
theory, genetics, and ecology; and the 
authors have occasion to point out that 
“systcmatics clearly based on popula- 
tions and explicitly nontypological is 
mainly an achievement of the second 
({uarter of the twentieth century. . . . 
You belong to the first generation of 
students of biology to whom the biol- 
ogy of populations can be made famil- 
iar from the start’* (Simpson ct al., 
1957, pp. 46.3-64). An economist, pre- 
senting a "reconstruction” of his disci- 
pline, finds it cxpedi('nt to begin his 
task by observing that "reality, in its 
(juantitativ(‘, aspect, miL>t be considered 
as a system of populations” (Boulding, 
1950, chap. i). 

It is clear, therefore, that the general- 
ization of the population concept has 
led to developments in fields substan- 
tively more or less remote from demog- 
raphy. Such developments, however, 
can hardly fail to react on demography. 
In addition, the roster of sciences that 
in on(‘ way or another find it necessary 
to include systematic consideration of 
demographic matters seeiiiiiigly length- 
ens continually. Although geographers, 
for example, have long included some 
study of population in their investiga- 
tions, it was only quite recently that 
"pojMilation geography” was recognized 
as a distinctive and important specialty 
within the fi(‘ld (Ackerman, chap, xxix; 
Trewarlha, 195.3; James, 1954). It may 
be appropriate, therefore, to essay a 
quick summary of the varied kinds of 
scientific interests that impinge on the 
study of j)opulation. Certain of the con- 
nections between demography and 
other disciplines are reviewed in detail 
in Part I\ of the symposium. Unfortu- 
nately, space limitations precluded the 
representation there of all the subjects 
having an important bearing on the 
study of human populations. 


The concept of population is used in 
perhaps its most abstract sense in the 
mathematical-statistical developments 
known as "renewal theory” and "sam- 
pling theory.” The former, it may be 
noted, is a direct outgrowth and gener- 
alization of mathematical demography. 
Workers in this field have produced 
models of the "generalized birth and 
death process” applicable to any kind 
of similar items subject to accretion and 
depletion. Such models may be deter- 
ministic or stochastic, with the latter 
being in the forefront today, in the 
wake of modem developments of prob- 
ability theory. In the generalizations 
which it has involved, much of tliis 
work seems to be at some remove from 
direct applicability in demographic 
analysis. Nonetheless, the development 
of a wide array of mathematical models 
must be viewed as a potential resource 
for the demographer—one which, it 
may be supposed, will be exploited 
more fully as demographers begin to 
acquire the requisite skills in mathe- 
matics. Sampling theory, as is noted 
subsequently, developed in good part 
to meet the need for a rationalization 
of the "representative method” where- 
by inferences about the composition 
and dynamics of population are based 
on examination of a small fraction of 
the members of the population. In its 
abstract form, sampling theory involves 
the generalization of the population 
concept to make it synonymous with a 
"universe” of any kind of item suscepti- 
ble of sufficiently uniform definition. 
But a significant proportion of the prac- 
tical applications of sampling theory 
require the construction of sample de- 
signs especially adapted to demograph- 
ic studies of human populations. Of 
considerable theoretical interest are the 
specific theorems concerning samples 
of "finite populations,” which had to be 
worked out to apply probability theory 
rigorously to the sampling of human 
populations, as opposed to the theo- 
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rems on “infinite populations'* typically 
appropriate for studies, say, of games 
of chance. There is, then, a close recip- 
rocal relationship between sampling 
theory and demography, and develop- 
ments in each owe much to the other. 

Within the framework, then, of the 
generic concept of “population” as a 
highly abstract view of a “universe” of 
phenomena comprising recognizable 
individual elements and concerned 
with highly general aspects of the phe- 
nomena, such as number, composition, 
distribution, and change, demography 
is concerned with human population. 
This concern has indeed contributed, as 
has been noted, to the development of 
the concept of population as an ab- 
straction relevant to other fields of in- 
terest and in turn has been furthered 
by interest in non-huinan populations. 

The disciplines with which demogra- 
phy is most closely related are those 
which also have concern with aspects 
of human populations directly or as ele- 
ments of a more broadly defined popu- 
lation. They include in the natural sci- 
ences biology, zoology, geography, and 
physical anthropology and in the social 
sciences sociology, economics, political 
science, and history. They include also 
aspects of mathematics and statistics. 
In Part IV of the symposium not all 
phases of the interests in human popu- 
lation manifest in these disciplines have 
been treated. Significant interrelation- 
ships are brought out, however, in the 
separate chapters devoted to ecology, 
human ecology, geography, physical 
anthropology, genetics, economics, and 
sociology. 

In the consideration of the relation- 
ships of ecology— from the natural- 
science standpoint— and demography, 
Frank, in chapter xxvii, has pointed to 
several aspects of ecology of interest to 
demography, especially “population 
ecology.” This subfield of ecology so 
closely parallels demography in out- 
look and method as to have been 


termed “biodemography” (Hutchinson 
and Deevey, 1949). Frank's discussion 
of the differences between the problems 
of demography and of population ecol- 
ogy shows that each has certain advan- 
tages and deficiencies in comparison 
with the other in the conduct of re- 
search, but it is clear that the basic fo- 
cus of studying population growth and 
composition in terms of “demographic 
analysis” is a common one. It is worthy 
of note that Frank's treatment of the 
problem of demographic analysis in the 
broad framework of ecology is charac- 
teristically “hard,” tliat is, quantitative, 
and that the literature he draws upon is 
in some measure a literature produced 
by demographers. His conclusion that 
“up to the present time, ecology has 
profited from demography much more 
than the reverse” may in some sense be 
true; but it overlooks the basic indebt- 
edness of human ecologists, who often 
combine this interest with an interest 
in demography per se, to ecology for 
both conceptual framework and meth- 
ods. Frank points to a significant area 
in ecology which may have much to 
contribute to demography— theory. Eco- 
logical theory may hav^e important im- 
plications for demographic theory con- 
struction, and Frank's discussion of eco- 
logical theory suggests that it would be 
desirable for demographers to get bet- 
ter acquainted with it. 

Duncan's treatment of “Human Ecol- 
ogy and Population Studies” (chap, 
xxviii ) reveals the extent to which both 
the human ecologist and the demog- 
rapher have, in fact, drawn upon ecol- 
ogy for general orientation and specific 
approaches to similar problems. Per- 
haps the most significant contribution 
of Duncan's analysis lies in his explicit 
relating of population to human ecol- 
ogy and his explication of the manner 
in which demography may be consid- 
ered a subarea of human ecology. This 
is a specific example of an area of “pop- 
ulation studies” as distinguished from 
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'‘drmographic analysis,” and it illus- 
trates the sense in which demography 
is a ‘'multiscience” discipline, whether 
population is considered as a depend- 
ent or an independent variable in rela- 
tion to otlier systems of variables. In 
his analysis of the major components of 
human ecological interest, in which 
population appears as one of the four 
key elements, Duncan states in a sig- 
nificant way that demography can ill 
afford to operate without awareness of 
the place of population in the “ecologi- 
cal complex.” Furthermore, in his dis- 
cussion of “the treatment of demo- 
graphic probk^ms in human ecology,” 
Duncan has afforded specific instances 
of the way in which “dc'inographic anal- 
ysis” may be greatly cTiriched by eco- 
logical population studies. Finally, it 
may be noted that among the specific 
"problems and issues” singled out for 
consideration, the discussion of the rel- 
evance of ‘'environment” illuminates 
not only the interrelationship of popu- 
lation and human ecology but also of 
both with geography and with the 
emergent interest in “regional science” 
(Isard, 1956). 

Ackerman elaborates the relation- 
shij)s of geography and demography 
and indicates the outlook for research 
in those aspects of geography which 
have special relevance to population. 
In his explication of the nature of geog- 
raphy as a discipline he explains how 
the gc‘ographeFs interest in population 
developed and became crystallized in 
the subarea of “human geography.” Sig- 
nificant interrelations with demography 
are depicted in the description of the 
geographers interest in such common 
problems as collection of demographic 
data, an'al differentiation of popula- 
tion, distributional aspects of popula- 
tion attributes, settlement patterns, and 
population sustenance. The latter in- 
terest he treats in a separate chapter, 
“Population and Natural Resources” 
(chap. xxvi). As in Frank's treatment 


of ecology and Duncan's of human 
ecology, it is noteworthy that Acker- 
man's annotations include references 
which are drawn from demography, 
ecology, and human ecology, as well as 
geography. Geography’s claim to a 
“place in illuminating the scene in 
which population growth and decline 
runs its course” is set forth in sum- 
mary of the trends in geographic re- 
search of greatest relevance to demog- 
raphy. 

In both the chapters on “Physical 
Anthropology and Demography” ( chap. 
XXX ) and “Genetics and Demography” 
( chap, xxxi ) the interrelations of genet- 
ics and demography are considered, 
with some inevitable duplication albeit 
variation in emphasis. 

Spuhler in liis treatment of physical 
anthropology and demography, in keep- 
ing with the major interest of physical 
anthropology in demography, focuses 
primarily on the genetics of human 
populations. He depicts the problems 
involved in tracing differences in gene 
frequencies among populations and the 
implications of random mating and de- 
partures from random mating, as in in- 
breeding and assortative mating, both 
positive and negative. He also discusses 
mutation, gene flow, selection, and ran- 
dom drift in gene frequencies. In out- 
lining the geneticist's approach to re- 
search, he reveals, on the one hand, the 
highly mathematical character of de- 
velopments in human genetics which 
provide a frame for investigation and, 
on the other, the inadeejuate character 
of the data, including demographic 
data, available for the geneticist for the 
study of human populations. 

Drs. Kallmann and Rainer, in dealing 
with the same problems, describe the 
historical background out of which the 
modern approach to human genetics 
emerged and treat more fully specific 
problems of quality in human popula- 
tions in at least indicating some of the 
areas which have been of major con- 
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cem to eugenicists. In their depiction 
of specific problems they also show the 
way in which ecological and sociologi- 
cal considerations, inter alia, comple- 
ment genetic approaches in dealing 
with variability in populations. 

As medical men, Drs. Kallmann and 
Rainer understandably, although con- 
trary to instructions, also deal with the 
“engineering” aspects of the implica- 
tions of the findings of genetics as 
made manifest in “eugenics.” But their 
treatment of these problems is a far cry 
from that often evident in the popular 
and hortatory literature of the subject. 

The materials presented both by 
Spuhlcr and by Kallmann and Rainer on 
human genetics show that research in 
human genetics has undergone consid- 
erable development in recent years. 
But much remains to be done— and the 
road seems long and difficult— before 
the geneticist can contribute specifically 
and significantly toward the explana- 
tion of variability in many characteris- 
tics of human populations, particularly 
those with large components of “cul- 
tural” mix. 

Spuhler s treatment of morphological 
anthropology points to the ways in 
which the anthropologist, working with 
skeletal remains, can contribute to the 
demographer's knowledge about popu- 
lations prior to the modern period or in 
non “Western areas. His brief reference 
to “duration of periods in the primate 
life cycle” provides an interesting and 
generally little-appreciated perspective 
on the size of human population in re- 
lation to other primate populations. 
Furthermore, his brief reference to “so- 
matic adaptation to the acquisition of 
culture” points to the major area of in- 
terest of the social anthropologist, who 
unfortunately is not represented in this 
symposium. 

In describing “culture” as a “non- 
genetic mode of inheritance depending 
on symbolic contact rather than fusion 
of gametes” which has greatly “supple- 
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mented somatic evolution,” Spuhler in- 
dicates the vast area in which the main 
explanation for the variability of many 
highly significant attributes of contem- 
porary human populations is to be 
found— the area of the cultural and so- 
cial-psychological, as distinct from the 
biological, evolutionary, and genetic. 
The absence of a chapter in the sympo- 
sium by a social anthropologist is part- 
ly the result of the pressure of limited 
space and partly in recognition of the 
overlap in the interests of social an- 
thropology and sociology (see chap, 
xxxiii ) . 

In his discussion of “Economics and 
Demography” ( chap, xxxii ) Spengler 
presents, in effect, a paradigm for “pop- 
ulation studies” in which economic and 
demographic phenomena are interre- 
lated. In doing so, he makes quite ex- 
plicit the systems of interacting varia- 
bles, demographic and economic, 
which may be utilized as dependent 
and independent variables, respective- 
ly. In pointing to the “convergence” of 
clcmographic and economic interests, 
which he incorporates in his own per- 
son, he exhaustively illustrates the way 
in which adequate prediction and ex- 
planation in both economics and de- 
mography may depend on joint and co- 
operative investigation. In this frame 
he outlines the historical developments 
which made demography, at least in 
part, an offshoot of the growing inter- 
est in political economy and economics 
during the eighteenth and nineteenth 
centuries. 

Spenglers discussion of demographic 
data reveals not only common ground 
for the economist and demographer but 
also the way in which conceptual 
frameworks are interrelated. In his ex- 
plication of economic methods of anal- 
ysis he shows how they are designed 
more to reveal the impact of population 
changes on economic changes than the 
reverse, and he points to the necessity 
of multiscience methodological, as well 
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as tlieoretical, approaches to common 
problems. Spenglcr s specific treatment 
of the interrelations of economic and 
demographic change constitutes an ex- 
cellent example of a framework for 
“popTilation studies” in relation to eco- 
nomic factors. Finally, in pointing to 
“next steps in research,” Spongier out- 
lines the improvements needed in meth- 
ods and approaches and in substantive 
areas of investigation. 

In calling for improved methods, he 
again touches a common ground for 
economist and deinogiapher in outlin- 
ing the need for longitudinal studies 
and more effective model construction. 
Interestingly enough, he concludes that 
among the needs for further research is 
the broadening of the area of “popula- 
tion sludies” to include investigation of 
social-psychological as well as econom- 
ic aTid demographic variables. In con- 
sidering substantive areas of research, 
lie empliasizes, among other tilings, the 
following areas as re(juinng increased 
collaboration between economist and 
demograplier: land and natural-re- 
sources iis(\ population and levels of 
living, age-structural change in relation 
to economic behavior, economic effects 
of dificrential fertility, the relation of 
jiopulation and economic development 
in the mid('rdcvclopcd areas of the 
world, jiopulation growth and recrea- 
tion and health, population growth and 
“goods that were once free,” and popu- 
lation and location of industry. In a 
number of these areas of research, it 
may be seen tliat human ecological 
considerations of the type discussed by 
Duncan would also be involved. 

Finally, in the consideration of “So- 
ciology and Demography” ( chap, 
xxxiii) Moore treats of the interrela- 
tions of demography with the discipline 
wliich, moie than any other, has cap- 
tured demography as a subarea in con- 
temporary times, especially in tlie 
United States. He finds as features of 


demography distinguishing it from 
other subareas of sociology its empha- 
sis on quantification, its interest in the 
“distributive” rather than unifying as- 
pects of society, and its focus on time 
and change. These characteristics tend, 
on the one hand, to give the demogra- 
pher a certain prestige among sociolo- 
gists arising from the reflected superior 
status of the natural sciences and, on 
the other hand, to make him often a 
marginal member of the profession, es- 
pecially if he is completely or nearly 
identified with demographic research 
and training. 

In elaborating the interrelations of 
sociology and demography, Moore 
stresses “functional theory” in the for- 
mer as most relevant to tlic latter. He 
secs this as a major tie in that, in the 
functional approach in sociology, popu- 
lation may be considered an endoge- 
nous variable in the analysis of social 
systems. In analyzing patterns in soci- 
ety, population phenojnena, like other 
human relations, may be treated from 
the standpoint of “structural suitabil- 
ity,” either in gcmcral or in terms of spe- 
cific societies. Population phenomena 
may also be studied in relation to vari- 
ous functions, such as the “maintenance 
of a system of stratifieation” or “passage 
rituals.” Generalizations are presented 
in respect of fertility, natural selection, 
mortality, and migration to illustrate 
the results of such an approach. Thus, 
Moore takes the position that the func- 
tional approach in sociology “explicitly 
brings demographic variables into the 
scheme of sociological theory.” He 
leaves room, however, for other ap- 
proaches in sociology to encompass de- 
mography, including “the relativistic’ 
position that emphasizes ‘culturar dif- 
ferences and attempts to establish de- 
tailed connections between stnictural 
elements in particular social systems 
and the demographic characteristics of 
these systems.” Furthermore, he also al- 
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lows for "some independent variability” 
of demographic phenomena, despite 
their presence in a social system, and he 
qualifies his consideration of the struc- 
tural-functional approach by bringing 
in the principle of "structural substi- 
tutability” and an emphasis on dynamic 
as well as static analysis. 

Moore provides specific examples of 
the interrelations of demographic and 
sociological variables, pointing to the 
alternation of these systems as inde- 
pendent or dependent variables. Eco- 
logical considerations, as may be ex- 
pected, since human ecology is also re- 
garded as a subfield of sociology, enter 
into some of these considerations. Fur- 
thermore, in facing the extent to which 
variability in population phenomena 
can be explained by sociological varia- 
bles, he suggests the desirability of ex- 
tending the range of investigation to 
include "psychological” variables. Here 
again is a good illustration of the way 
in which the consideration of popula- 
tion phenomena leads to a multiscience 
approach in "population studies.” 

Turning from consideration of the re- 
lation of sociology to demography, 
Moore then reverses his focus. In dis- 
cussing the relation of demographic 
theory to sociology, he voices a com- 
mon, although not necessarily well- 
founded, complaint that demography 
may have "too little” theory. In the 
context in which this observation is 
presented, however, one in which soci- 
ology has “too much” theory, it seems 
that “theory” as Moore uses it in this 
context embodies much of what are 
elsewhere in this volume (chap, i) con- 
sidered as “misconceptions” of theory. 
For example, Riesman’s discussion of 
the possible relationship of the theory 
of the demographic transition and per- 
sonality types, to which Moore makes a 
passing reference, may be considered 
an example of "speculation” rather than 
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“theory” in the sense in which the edi- 
tors treat it. The relative absence of 
“theory” in this sense in demography as 
compared with general sociology may 
be a positive rather than a negative vir- 
tue. In elaborating the relation of de- 
mographic theory to sociology, Moore 
also provides specific examples wliich 
illustrate other aspects of the nature of 
“population studies” as well as specific 
ways in which demography is related to 
general sociological research. 

Thus, in the chapters comprising 
Part IV of this volume some of the 
more important interrelations of de- 
mography with other fields are ex- 
plored. In considering these interrela- 
tions, the authors contribute to an elab- 
oration and clarification of the distinc- 
tion between “demographic analysis” 
and “population studies,” and demon- 
strate how population phenomena, 
while not subject to monopoly by any 
unitary scientific discipline, provide a 
basis for a multiscience approach which 
may be expected to complement “de- 
mographic analysis” and, in the long 
run, greatly to improve the ability of 
the demographer to predict and ex- 
plain. It will undoubtedly follow that 
"population studies” will, in turn, also 
help to improve predictability and ex- 
planation in the related disciplines. 
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3. The Data and Methods 

PHILIP M. HAUSER AND OTIS DUDLEY DUNCAN 


In this chapter and the succeeding 
one we have resorted to a breakdown 
of the science of demography into 
“data,” “methods,” and the “body of 
knowledge,” subdividing the last into 
“factual information” and “theory.” 
Any such scheme, of course, is artificial, 
and we have been unable to avoid the 
recurrence of certain themes under sev- 
eral of these headings. Moreover, we 
have had to emphasize at various points 
that scientific progress with respect to 
any of these ingredients is more or less 
closely bound up with improvements in 
the others. In particular, as it will ap- 
pear shortly, it is hardly possible to as- 
sess the data of demography apart from 
the methods used to collect the data 
and to analyze them. 

niE DATA OF DEMOGRAPHY 

Demography belongs to that group 
of empirical sciences whose data are 
produced by the observation and re- 
cording of events occurring naturally in 
the external world, as contrasted to 
those whose data are generated by ex- 
periments conducted in the laboratory 
under conditions controlled to a great- 
er or lesser degree by the experimenter. 
In this respect, demography is analo- 
gous to astronomy, geology, ecology, 
paleontology, meteorology, ethnology, 
and economics, rather than to such sci- 
ences as physics, chemistry, anatomy, 
physiology, and experimental psychol- 
ogy. Without exaggerating the contrasts 
between these two types of discipline, 
one should note certain diflFcrences be- 
tween them which are pertinent to the 
present discussion. 


The data studied by the observation- 
al sciences are “spread out”; i.c., any 
single observer can hope personally to 
collect only a minute, or even negligi- 
ble, proportion of the data required to 
test an empirical proposition which will 
be of any importance to his discipline. 
The “spread” is both spatial and tem- 
poral. The collection of adequate me- 
teorological data requires that numer- 
ous observers (human or mechanical) 
be stationed at scattered points over a 
region or even over the whole world; a 
major barrier to the progress of the dis- 
cipline is the insufficient number of 
such observation stations. Similarly, 
demographic data are collected by 
cadres of enumerators covering a ter- 
ritory or by corps of registration offi- 
cials collecting records of vital events 
or movements in space. Astronomical 
data are collected in time series to per- 
mit determinations of magnitudes and 
paths of movement on the basis of spa- 
tial displacements. Similarly, to develop 
reliable information on processes of 
demographic change requires repeti- 
tion of population enumerations from 
time to time and the continuous collec- 
tion of registration data over a period 
of time. Both astronomy and demogra- 
phy, no doubt, can make indirect and 
approxin^ate inferences about inodes of 
temporal change from data pertaining 
to a single instant in time, but, ulti- 
mately, the validation of such infer- 
ences rests on the ability to accumulate 
observations in time sequence. By con- 
trast, in the experimental sciences, at 
least in principle, it is within the capac- 
ity of the single investigator ( or labora- 
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tory) to make a ‘‘crucial experiment” 
resting on his own observations. 

In all kinds of empirical science the 
investigators access to the phenomena 
he wishes to observe is limited, not 
merely in practice but in principle. The 
physiologist cannot observe a living or- 
ganism completely dissected, because 
dissection brings about death. Micro- 
scopic phenomena are beyond tlic range 
of the unaided human senses. Such 
limits to ace(*ssibility may bc' overcome 
by various d(wic‘(*s, each of which has 
the eflect of introducing an additional 
clement, e.g., an instrument, into the 
observational e(juation. While limited 
accessibility, thcacforci, is not peculiar 
to the observational sciences, it may 
take on the special form of “historical 
inacc'cssibility” in their case. The geolo- 
gist is never abh^ to witness directly the 
transitions between eras, epochs, or pe- 
riods or to see at work more than a tiny 
segmc'ut of the ('arth-formiiig processes. 
He must, rather, h'arn to read the frag- 
rnc'iitary rc'cord of tla se transitions and 
proccsscvs in the small proportion of the 
c'arth's mass that is directly accessible 
to him. In like fashion, knowk’dge of 
the di'inographic past is limited by the 
survival of such few records as ever 
were made of population phenomena, 
precariously supplemented as they may 
be with inft'rcncc's and extrapolation 
from partial records of related invents. 

When it is suggested, then, that a 
measure of demography’s status as a 
science is the adequacy of its basic data, 
one wants to he sure that an appropriate 
norm of comparison has been selected, 
if, indeed, such a comparison is war- 
ranted at all. It would be hard to make 
sense out of the statement that demog- 
raphy’s data ar(^ less adequate than 
those of chemistry or experimental psy- 
chology: the term “less adequate than” 
suggests a cominensurabihty that does 
not exist. Whether one could compare, 
say, meteorology and demography more 
meaningfully in this respect is uncer- 


tain; but at least it is easy for special- 
ists in demography to appreciate some 
of the difficulties meteorology faces in 
trying to get adequate data, because 
these diflBculties are analogous to their 
own (especially if one includes histori- 
cal climatology within the scope of 
meteorology ) . 

Availability of Data 

In discussing the adequacy of data 
for an obscn^ational science like de- 
mography, one must consider the avail- 
ability of data over time and space and 
the nature of the observations recorded 
at different times and places. Linders 
paper (chap, xv) indicates tliat the ag- 
gregate population of the world enu- 
merated in censuses some time during 
tlie decade 194.S-54 amounted to ap- 
proximately 80 per cent of the world’s 
estimated total population as of 1953. 
This is almost surely a record high pro- 
portion for any decade in history (or 
prehistory, for that matter), although 
it is likely that this number may be sur- 
passed in and around I960 in response 
to the United Nations’ World Census 
Program. As compared with sixty-five 
sovereign countries taking censuses dur- 
ing 1945-54, the number fluctuated be- 
tween forty-two and forty-nine over the 
decades between 1895 and 1944, where- 
as a centuiy ago— the decade 1855-64— 
only twenty-four censuses were taken. 
It is questionable whether any census, 
in the modern sense of the word, was 
ever taken before the nineteenth cen- 
tury, and only sporadic counts and as- 
sessments of population numbers of any 
kind occurred. One can guess, therefore, 
that no more than 10 per cent of all the 
persons bom in the world during the 
Christian era were ever enumerated in 
a census. (The impossibility of ever 
knowing the actual figure itself testifies 
eloquently to kind and degree of inac- 
cessibility of demographic data. ) 

The availability of census counts also 
varies considerably over space. Linder’s 
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figures indicate that under two-thirds 
or Africa's population was counted dur- 
ing the decade centered on 1950, while 
enumeration of almost 100 per cent of 
the population in Europe was carried 
out during this period. Whereas there 
are a few countries with records of a 
century or a century and a half of peri- 
odic censuses, there are other countries 
where no census has ever been taken. 

A total count of population is, of 
course, only a beginning for demo- 
graphic study; analytical research re- 
quires information on the characteris- 
tics of the population and on the vital 
events occurring in the population. It 
is pertinent, therefore, that such a rudi- 
mentary classification of population as 
urban and rural residence by sex is 
available for no more than 56 per cent 
of the world's population, whereas 
availability is only 21 per cent for clas- 
sification by level of education, age, 
and sex. F^or only 53 per cent of the 
world’s population are current vital sta- 
tistics published, and the proportion 
with reasonably complete statistics of 
this kind is much less. Statistics of in- 
ternational population movements, cov- 
ering merely the major categories of ar- 
rivals and/or departures, are available 
for countries containing in the aggre- 
gate only 32 per cent of the world's 
population. 

As is true of total population counts, 
the registration of vital events and 
movements of population and the clas- 
sification of population by various char- 
acteristics are carried out in varying 
degrees from region to region, as well 
as from time to time. It is important to 
realize that this variation is not of a 
random character— demographic igno- 
rance is not equally distributed with re- 
spect to time periods, places, or subject 
matter. A number of contributors to the 
symposium comment on the circum- 
stances that influence the availability of 
demographic data. For example: 


Political and social policy sometimes de- 
termine what is to be included in official sta- 
tistics on population. In the United States 
the rigorous separation of church and state 
has prevented a question on religious affili- 
ation from appearing in the population 
census [Hawley, chap. xvi]. 

We have very few reliable data coneem- 
ing the detailed facets of procreative be- 
havior for any population or subpopulation 
characterized by high fertility. . . . The sys- 
tematic collection of official data of scien- 
tific utility almost seems to require that in- 
stitutional stmeture which is most likely to 
lead to low fertility [Ryder, chap, xviii]. 

As national governments became stronger 
and as commerce and industry expanded, 
the need for statistical data concerning 
population, vital events, trade, commerce, 
crime, poverty, and other aspects of social 
life became widely appreciated [Dom, 
chap. xix]. 

The evolution of records of international 
migration may be loosely divided into four 
phases corresponding to the changing pre- 
occupations and poli(‘ies of sovereign states 
[Thomas, chap. xxii]. 

. . . writers are sometimes found to point 
out the association of demography with 
representative government. In the United 
States . . . this relation is fairly direct [Vance, 
chap. xiv]. 

Taeuber’s paper (chap, xiii) contains 
much information related to this theme, 
and her peroration is worth repeating: 

Analysis of the present and the past must 
be made on the basis of whatever data exist, 
or they cannot be made at all. This is an 
obvious statement, and its implications for 
research are far-reacliing. Comparable esti- 
mates of demographic status and trends 
may be made by conjecture and analogy, 
but they will be limited to simple variables, 
and their validation lies in accepting as 
axiomatic hypotheses of comparability that 
should be major subjects of research. In- 
cisive or intricate research must have its 
h}’poihcscs defined and its methodology de- 
veloped area by area and culture by culture. 
If information is qualitative or if quanti- 
tative data are not amenable to the usual 
techniques of demography, the approach 
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and methods of other disciplines must be 
integrated with those of demography. 

Perhaps one more analogy between 
demography and another science may 
be cited. Compare the predicament of 
the student of organic evolution with 
that of the demographer, as just de- 
scribed. An eminent biologist has spec- 
ulated that of five hundred million 
species produced in the entire course 
of evolution, only some two million are 
now extant. The remainder of the his- 
tory of organic variation and develop- 
ment must be inferred from fossils. Fos- 
sils constitute a highly selective, as well 
as an intrinsically incomplete, record of 
past life. Whole phylogenetic categories 
may be grossly underrepresented in the 
fossil record because fheir tissues were 
not well suited to preservation or be- 
cause the areas where they lived have 
undergone erosion. Moreover, the re- 
covery of fossils is a somewhat fortu- 
itous occurrence. 

Data Collection Systems 

The data of demography, as has been 
indicated above, include counts of the 
population, the classification of popula- 
tion into various categories of composi- 
tion and distribution, and the measure- 
ment of components of change in popu- 
lation-births, deaths, territorial move- 
ment or migration, and social mobility. 
Efforts to create “minimum” lists and to 
standardize the population character- 
istics for which information is obtained 
have been made by the United Nations, 
the specialized agencies, and other bod- 
ies. The extent to which these types of 
data are available on a global basis is 
indicated by Linder (chap. xv). 

Most of the data of demography are 
obtained through a process of commu- 
nication from individual members of 
the population providing information 
for themselves or, under certain cir- 
cumstances, for others in addition to 
themselves. Some of tlie data of demog- 


raphy, however, are obtained through 
indirect and analytical methods which 
utilize the data directly obtained from 
respondents, as indicated subsequently. 

llie specific collection systems used 
in the collection of demographic data 
include the field canvass of the popu- 
lation through a complete census or 
sample survey and the establishment 
and maintenance of a record system, 
thre^e forms of which may be distin- 
guished as “sources” of population data 
(see Linder, chap. xv). First, and per- 
haps most important of these, is the 
vital registration system— a continuous 
register of information on births and 
deaths and related vital events. Second 
is the population register, a permanent 
and continuous record of the popula- 
tion maintained on a reasonably current 
basis. Third is the heterogeneous and 
increasingly vast system of records 
maintained in connection with a host of 
administrative tasks which provide data 
for demography as by-products of their 
administrative functions. 

In a broad sense, then, the two gen- 
eral direct sources of population data 
are the field canvass and the record 
system. The specific techniques in- 
volved in the collection of data by 
means of these systems are considered 
later in this chapter. Each of these 
sources presupposes a well-organized 
and rather highly centralized authority 
—usually the state, but in earlier times 
occasionally tlie ecclesiastic stiTicture. 
The collection of population statistics 
also requires a considerable allocation 
of economic resources, for statistics are 
a costly commodity. The completeness 
and accuracy of statistics are, in consid- 
erable degree, functions of the attitudes 
and intellectual level of the population 
under observation. In sum, a very fortu- 
nate conjuncture of political, economic, 
and social circumstances is required to 
produce a continual flow of the high- 
quality data called for by modem 
demographic analysis. It is under some- 



The Data and Methods 


49 


what similar circumstances that demog- 
raphers are likely to appear. There is 
no reason to be surprised that demog- 
raphy has made the greatest strides in 
providing reliable descriptions of the 
populations of which most demogra- 
phers are members. 

Demographic Data and 
Other Disciplines 

In various places throughout this vol- 
ume the proposition is advanced that 
explanatory principles in demography, 
except for the “necessary relations” dis- 
cussed by Lorimer (chap, vi), arc to 
be found in other biological and social 
sciences. Assuming for the sake of the 
present discussion that this is an accu- 
rate diagnosis of the case, the question 
arises as to what light may be shed on 
the adequacy of demographic data by 
a consideration of the uses to whicdi 
they are pul by otlier disciplines. 

In chapter xxvii Frank observes that 
“demography furnishes what constitutes 
the most extensive set of populational 
data” available lo the ecologist. It would 
appear, however, that these data have 
been useful to tlie ecologist primarily 
as a convenient body of material to use 
in developing methods of analysis and 
to suggest procedures that might ])e 
useful in studies of animal populations. 
There has bc'en little interest in the last 
three decades— i.e., since Pc'arFs studies 
on the logistic model of population 
growth in the mid-1920’s— in the use of 
human population data for testing com- 
prehensive theories of population regu- 
lation. It may be assumed that human 
data have two fundamental weaknesses 
for such purposes: First, the number of 
generations represemted in any series of 
demographic statistics is far too small 
to allow all the factors pertinent to a 
biological theory of population regula- 
tion to come into play. No doubt if full 
statistics existed for all population 
groups inhabiting the earth since the 
coming of man, there would be a vari- 


ety of cases available for comparative 
analysis of what happens under Mal- 
thusian conditions, or when gross en- 
vironmental changes occur, to mention 
but two kinds of situations which the 
biologist would like to study in detail. 
As Frank indicates, “There seems to be 
little doubt that the present is an un- 
usual era for man in that there are no 
constant limits to population increase.” 
It may well be that the validity of what 
some demographers call “naturalistic” 
theories of population control could be 
established only if observations were 
available for time spans on the order 
of geologic eras. Second, human popu- 
lations cannot, like some animal popu- 
lations, be observed under laboratory 
c‘onditions. While the contributions of 
laboratory studies to population ecology 
are limited, they are recognized by the 
ecologist as being of critical importance 
(sec chap, xxvii). 

Both these qualifications on the use 
of demographic data might be summed 
up as a difficulty of perspective: the 
data available on human populations 
(or likely ever to be available) do not 
fit well into the perspective of the pop- 
ulation ecologist. This doubtless ac- 
counts for th(j fact that imposing trea- 
tises on “The Distribution and Abun- 
dance of Animals” are written with 
scarcely passing reference to human 
animals. 

The historical inaccessibility of demo- 
graphic data is likewise* a formidable 
obstacle to their use by such sciences as 
physical anthropology and genetics. For 
example', then' is good reason to sup- 
pose that the formation of human va- 
rieties and “races” is subject to the 
principles goveniing this phenomenon 
in other organisms, not to overlook the 
relevance of practices, like monogamy 
and social endogamy, somewhat dis- 
tinctive of the human species (chap, 
xxx). Yet demography is in no position 
to put at the geneticist’s disposal data, 
say, on the volume, direction, and tirn- 
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ing of migrations of a kind that would 
be3 useful in studying conditions under 
which diflFcrentiated types emerge. If 
anything, the exchange of knowledge 
operates in the reverse manner: infer- 
ences about migration may be devel- 
oped by observations on hybrid popu- 
lations and the like. 

There is much evidence to indicate 
that archeologists and ethnologists are 
becoming sensitized to the importance 
of population factors and population 
changes for the kinds of problems 
which they investigate. Again, liowever, 
demography is in no position to put at 
the disposal of these disciplines any 
data not otherwise available to them. 
The interdisciplinary relationship as far 
as data is concerned seems to come 
down to the fact that students of com- 
parative demography and population 
history would like very much to have 
statistics for the peoples and communi- 
ties investigated by archeologists and 
ethnologists. Demographers may be in 
a position to suggest techniques of 
population estimation to these special- 
ists or, in the case of studies on living 
peoples, to indicate suitable methods 
of sampling and enumeration for ethno- 
graphic surveys. Sampling in some cases 
provides a means for procuring reliable 
information where censuses are out of 
the question. There are, however, con- 
siderable difficulties in carrying over 
standard survey techniques developed 
on Western populations to the situation 
faced by ethnographers. Consequently, 
it has been found that the development 
of appropriate methods of collecting 
population data requires close co-oper- 
ation between the anthropologist and 
the population statistician. 

Earlier remarks on the availability of 
demographic data arc again pertinent 
to the question of the use of these data 
by historians and geographers. (Tlie 
fact that the symposium contains no 
paper on “History and Demography” 
is due more to limitations of space than 


to a failure of the editors to recognize 
the important ties between these disci- 
plines. Fortunately, there are good 
statements in the literature which may 
be consulted. See, for example, Russell, 
1948). Both history and geography, of 
course, make use of population statis- 
tics where they are available. To the 
demographer it may often seem that the 
historian’s use of censuses and like 
sources is somewhat casual, which is 
perhaps because the historian’s prob- 
lems so often pertain to periods for 
which data coming up to standards of 
modern demography are wholly or part- 
ly lacking. There is a specialized sub- 
discipline of “historical demography” or 
“demographic history” whose practi- 
tioners work in periods antedating mod- 
em censuses and registration systems. 
Here they attempt to deprive population 
estimates from whatever symptomatic 
data may be available. This is an exact- 
ing field of historiography which re- 
quires the combined skills of the expert 
in documentary criticism and the statis- 
tician. Significantly, it has been culti- 
vated to a much greater extent by 
Eiiropf'ans tlian by Americans. No 
doubt a good many American demogra- 
phers share the following opinion of 
studies in historical demography: “the 
possibilities of determining the size and 
characteristics of past populations with 
a sufficient degree of accuracy so as to 
make the data demographically very 
useful are small. . . . The exact relation- 
ship of such summaries to population 
problems in the modem world would 
not appear very close” (JaflFe, 1949). 
On the other hand, a small number of 
demographers have taken the trouble 
to train tliemselves in historiographic 
techniques and have added their eflEorts 
to those of the few historians who are 
trying to push back the veil of histori- 
cal inaccessibility to a modest degree. 
As Taeuber suggests in chapter xiii, the 
standards appropriate for evaluating 
this work are quite different from those 
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applied to the elaborate statistical 
analysis of modem census and regis- 
tration data. 

Given the geographer s primary in- 
terest in population distribution, the 
most distinctive aspect of his concern 
with demographic data is his need for 
small-area statistics. This means that a 
considerable number of censuses are of 
relatively little use to him, because the 
practice of tabulating even numbers of 
inhabitants by small civil divisions is by 
no means universal. When it comes to 
population characteristics by small 
areas, the supply of data is even less. 
The geographer is perhaps more sensi- 
tive than other scientists to the fact 
that census statistics necessarily are 
compiled for political areal units for the 
most part; often these do not combine 
neatly into the natural “regions” which 
the geographer often makes tfie object 
of his study. In general, the problems 
of securing adequate population data 
faced by the geographer are much like 
those confronting other specialists in 
the study of population distribution, 
as discussed in chapters xvii and xxviii. 

Special problems of data availability 
confront the economist undertaking 
demographic studies, for, as Spengler 
indicates in chapter xxxii, many of the 
hypotheses emerging from economic 
theory suggest rather complicated struc- 
tural and temporal relationships be- 
tween population and economic factors. 
For example, very seldom is the elabo- 
rate machinery of time-series analysis 
developed for economic studies useful 
for demographic-economic research, be- 
cause population data are not ordinarily 
available with the frequency required 
by such methods. But while the statis- 
tics may often fall short of meeting the 
economist’s needs in respect to cover- 
age and frequency, it is probably true 
that population data are at least as 
likely to be available on a country-by- 
country or period-by-period basis as 
are comprehensive bodies of economic 


information. Indeed, the economist is 
likely to rely heavily on population cen- 
suses for his information on employ- 
ment, occupations, industries, and levels 
of living. 

Turning finally to the use of popula- 
tion data by human ecologists and so- 
ciologists, one is tempted to conclude 
that die problems of obtaining adequate 
population data for their studies pale 
into insignificance beside the problem 
of getting the practitioners of those 
disciplines to recognize the scientific 
potentialities of the great quantities of 
data which do exist. One does not have 
to search far to find symptomatic indi- 
cations of a subtle bias against the use 
of ordinary demographic data on the 
part of sociologists not explicitly identi- 
fied as demographers. For example, a 
recent examination of “the nature of 
the data and the kinds of statistical 
analysis that do and do not occur in 
sociological research,” classified articles 
as “statistical” and “non-statistical.” A 
substantial proportion “of the ‘statisti- 
cal’ articles were strictly in the area of 
demography, population and census 
analysis. Tlie remaining ‘statistical’ arti- 
cles . . . run the gamut of sociological 
research. For the purposes of this in- 
vestigation, these latter reports were 
subjected to intensive examination” 
(Gold, 1957). Although the author does 
not clarify in what respects the “pur- 
poses of this investigation” render popu- 
lation studies unsuitable for “intensive 
examination,” one may infer that they 
were somehow uninteresting to him or 
perhaps had other, more positive dis- 
qualifications. Despite the considerable 
effort devoted to informing sociological 
investigators of uses to which popula- 
tion data may be put (see Hauser, 
1941; Shryock, 1950), sociologist-de- 
mographers frequently find their col- 
leagues in sociology to be poorly in- 
formed about the availability of many 
kinds of sociologically relevant data. 
Shryock (1950, p. 417) comments, “As 
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to the record of sociologists in using 
J940 census materials . . . the war may 
explain a somewhat disappointing per- 
formance.” 

In terms of coverage, the most evi- 
dent inadequacy of population data for 
sociological studies is that such data 
primarily provide distributive descrip- 
tions of aggregates rather than struc- 
tural information about groups or in- 
stitutions. In any event, such is the 
usual impression about population data 
held by sociologists. This assessment 
may overloc'k several considerations. 
First, as Click’s report (chap, xxiv) 
amply illustratevs, the census and sam- 
ple-survey mechanisms can be adapted 
to provide “structural” kinds of data. 
The fact that American family statistics 
were for so long relatively impoverished 
probably reflects mer(4y the fact that 
sociological considca ations had not been 
introduced into the dc^sign of the cen- 
sus. Second, many kinds of social proc- 
t\ss an' appropriately studied in terms 
of data on aggregate's rather than on 
psychosocial “groups.” Third, in many 
instances, data on aggregates may be 
made to serve as useful indicators of 
“s tr 1 1 c ti i r al” characteristic's . 

Anotlu'r way to put the problem is 
that data of the kind the sociologist 
would like to use in investigating “de- 
terminants” of demographic variation 
and change are not available in the 
form or cpiantity appropriate for match- 
ing them with data from standard 
demographic sources. This is especially 
the case in respect to social-psychologi- 
cal variables, observations on which are 
difficult to make in the framework of a 
census or vital registration system. 

To an extent, the human ecologist 
shares the plight of the sociologist, in 
that he would like to relate the conven- 
tional sorts of demographic data to 
characteristics of the units into which 
populations are organized, and he finds 
that data collecteci on a unit basis are 
not easy to come by, except for such 


economic units as stores and industrial 
establishments. Nevertheless, as is de- 
scribed in chapter xxviii, the human 
ecologist has directed his ingenuity to 
the problem of finding indicators of 
community structure in the store of 
available population statistics. 

Disciplines like sociology and eco- 
nomics, which have recognized a need 
for developing complex study designs 
to tease out some of the more compli- 
cated interrelations of demographic 
and socioeconomic variables, have 
turned increasingly from a reliance on 
oflieial sources of data to the execution 
of ad hoc, specially designed surveys 
(see the discussion of this point by 
Spengler, chap, xxxii ) . As this tendency 
continues, there will perhaps be in- 
creasing use of the neologism “micro- 
demography” to denote comparatively 
small-scale studies in which census- 
type information is collected along with 
other characteristics thought to be rele- 
vant to demographic variation. Grant- 
ing the obvious utility of this essentially 
new source of demographic data, one 
must raise the question of whether such 
studies contribute new information on 
problems already dealt with by demog- 
raphy or whethc'r, in fact, they are 
simply raising new kinds of problems. 
But this question is appropriately dis- 
cussed at a later stage. 

In summary, the several disciplines 
closely Related to demography make 
somewhat different demands on popu- 
lation data or require somewhat differ- 
ent types of population data. This cir- 
cumstance may be a cause, or simply 
a reflection, of the difficulty in co-ordi- 
nating these disciplines for an inte- 
grated attack on the problem of explain- 
ing population variations from place to 
place and from time to time. The evi- 
dence suggests that some disciplines— 
for example, human ecology— have gone 
quite far in shaping their theoretical 
preoccupations to problems amenable 
to research with the available data, 
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whereas others— like economics— have 
preferred to theorize at a given level 
of abstraction, irrespective of the possi- 
bilities of subjecting theories to empiri- 
cal test with the kinds of jx)pulation 
data hkely to be available. Perhaps one 
could conclude that the wide range of 
demographic inquiry— from sheer em- 
piricism to sheer speculation— results 
from the wide variety of reactions to 
the ever difficult problem of securing 
data adequate for scientific purposes. 

Needed Population Data 

To discuss meaningfully what data 
demography needs requires some frame- 
work of assumptions about the kind of 
work demographers will want to do, for 
as a perfectly abstract proposition, there 
is virtually no limit to the desirable ex- 
pansion and improvement of existing 
data. As is made clear in the papers in 
Part III, the analytical concepts of de- 
mography tend to develop well beyond 
the analytical possibilities afforaed by 
existing bodies of data. For example, 
specialists in natality analysis now de- 
mand data compiled on a cohort basis 
and classifications of couples by dura- 
tion of marriage— information not often 
available because its uses were un- 
known in the past. It is likely that for 
as long as demography grows as a sci- 
ence, it will find need for data of great- 
er coverage and higher quality than 
any feasible collection system is likely 
to supply. 

On the other hand, the history of 
data collection systems clearly reveals 
the influence of developments in demo- 
graphic analysis on collection proce- 
dures. It has been recognized for a long 
time that comprehensive demographic- 
research can be conducted only for 
populations covered both by periodic 
censuses and by standing vital registra- 
tion systems. Walter F. Willcox— the 
dean of American demography in his 
day— spoke of the census and the regis- 
tration system as the two pillars Aat 


support the ‘arch” of demography. (In 
theory, a continuous population register 
can be made to serve both functions. 
But in practice, countiies maintaining 
such a register have found it necessary 
to supplement and check it with peri- 
odic enumerations. ) 

The question, therefore, translates it- 
self into: What priorities are indicated 
in securing data to remedy the most 
egregious gaps in demographic knowl- 
edge? There are then two possibilities: 
First, the very statement of the “gap” 
in effect designates the data needed to 
fill it. For example, demographers might 
agree that we need to know the birth 
and death rate in mainland China. The 
need, therefore, is for an accurate cen- 
sus count co-ordinated with a complete 
registration of vital events in that coun- 
try. Second, the kind of “gap” may be 
such that the problem is precisely to 
find out what kind of data are needed. 
For example, demographers would like 
to understand bc'tter the “causes” of the 
postwar increase in the birth rate in 
Western countries. The problem here 
is to know what data, even if they were 
available, would afford an adequate ex- 
planation of that phenomenon. 

One might say, therefore, that a most 
formidable inventory of the “missing” 
data could rather easily be compiled, 
understanding “data” here to refer to 
the kinds available under the best cen- 
sus, vital registration, and administra- 
tive statistics systems. The dernogra- 
ph er would like to have for every coun- 
try and other territory of the world 
complete, periodic censuses of high 
quality and wide subject-matter cover- 
age, and complete continuing vital reg- 
istrations and registers of migration, in 
each case with full infonnation on the 
characteristics of the individuals in- 
volved in the registered event. Such 
information should be made available 
not only for each country but for small 
areal subdivisions thereof. The demog- 
rapher would like to see such collec- 
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tions of data extended more or less 
indefinitely backward (by some appro- 
priate magic) as well as forward in 
time. To the extent that such a program 
is not merely visionary, many compe- 
tent specialists have been hard at work 
in delineating its outlines. Reference 
has been made to the work of inter- 
national agencies in this field. It might 
be added that there is a long history 
of work by professional statisticians in 
formulating recommendations for the 
collection of population data. The ef- 
forts of the International Statistical In- 
stitute merit special mention; a current 
example is the report of the committee 
on the 1960 census of the Population 
Association of America (Duncan, 1957). 

Even supposing that currently pro- 
posed international standards of popu- 
lation data collection were met in every 
particular in every country, one could 
not assume that the demographer would 
be satisfied. There are many character- 
istics of the population that could be 
informatively analyzed under the head- 
ing of “population composition” which 
are not now carried on census sched- 
ules. Even if census data were available 
in complete detail for an inconceivably 
fine areal breakdown, there would re- 
main scientifically legitimate purposes 
for which greater detail would be re- 
quired. Good uses could be found for 
data collected far more frequently than 
any census or survey agency would 
dare to imagine could be done. Mani- 
festly, on what we may call the “de- 
scriptive” side the task of demography 
is never done and the needs are never 
met. 

Turning to the needs which demogra- 
phers may have for data which will 
“explain” demographic phenomena, the 
possibility of foreseeing and meeting 
needs is even more remote. One school 
of population students may hold that 
natality is most effectively investigated 
in terms of its complex relationships 
with consumer expenditures, and an- 


other that what are needed are fuller 
data on the incidence of Oedipus com- 
plexes and feelings of emotional inse- 
curity among potential parents. Fortu- 
nately for this discussion, for the future 
which it is useful to envision, such data 
will necessarily be collected ad hoc as 
supplements to rather than components 
of standard population data collection 
systems. 

There have been at least two system- 
atic efforts to point to deficiencies and 
gaps in data which document some of 
the observations made above. The first, 
conducted under the auspices of the 
Population Association of America, was 
prepared by P. K. Whelpton (1938). 
The second, based on the deliberations 
of a United Nations committee of ex- 
perts, was prepared by Frank W. 
Notestein (1955). 

The first of these reports pointed to 
gaps and deficiencies in data arising 
from its consideration of “needed popu- 
lation research” in 1938. The second, 
reflecting significant post-World War 
II developments, pointed to gaps and 
deficiencies in “data” as well as ‘Icnowl- 
edge” from the focus of the “relation- 
ships between population trends and 
economic and social conditions.” Both 
reports were in large measure oriented 
to data and knowledge needed for 
“policy” purposes. This orientation re- 
flects a condition demography tends to 
share with other social sciences— the 
fact that funds and other research re- 
sources are apt to be available primarily 
as by-products of “social engineering” 
interests— interest in social, economic, 
or political problems and policy. 

The Whelpton report was concerned 
more with data needed for “demo- 
graphic analysis” than for “population 
studies.” In the Notestein report the 
emphasis was reversed. This shift in 
focus undoubtedly reflects the increas- 
ing interest of demographers in the re- 
lationships between demographic vari- 
ables and other systems of variables to 
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improve both the prediction and ex- 
planation of demographic phenomena. 
In both reports the point was made 
that the ‘l)asic data” of the type derived 
from census and vital registration sys- 
tems need improvement in coverage 
and quality, and also geographically 
and historically as far as possible. Also, 
in both reports, although with the dif- 
ference in emphasis indicated above, 
the need to obtain supplementary and 
complementary data from somces other 
than census and vital registration sys- 
tems is indicated. 

The quest for more data and better 
data is a perennial one in demography, 
as in all science. The improvement in 
demographic and related data will un- 
doubtedly, however, continue to be lim- 
ited by the changing conceptual frame- 
work and research interests of the de- 
mographer; the techniques available for 
obtaining the information with desired 
reliability, validity, and precision; the 
resouices available for obtaining data, 
which tend to be restricted within gov- 
ernmental budgetary frameworks and 
fluctuating foundation interests in ‘‘ap- 
plied” as contrasted with ‘T)asic” re- 
search; and the values of differing cul- 
tures which dictate what information 
may be politic or impolitic to obtain 
(for example, “religion” in the United 
States or “race” in Mexico). 

Of these limiting factors, changing 
frameworks and techniques are more 
subject to the control of demographers 
than the other factors. Moreover, they 
are more likely to be the factors which 
determine what the needs for new data 
are, through which pressures are exert- 
ed on the other limiting factors so that 
the needed data become available. 
Needless to say, as demographic con- 
ceptual frameworks and techniques 
change and improve, “old” data may 
become regarded as increasingly defec- 
tive, and “new” data previously impos- 
sible or not feasible to obtain may be- 
come available for research. 


THE METHODS OF DEMOGRAPHY 

The methods employed by the de- 
mographer include, of course, the gen- 
eral methodology of science, the tech- 
niques of mathematical statistics, and 
those of the specific natural science and 
social science disciplines with which 
demography is interrelated and on 
which it draws. In addition, demo- 
graphic methods include a number of 
specific techniques which, if not entire- 
ly restricted to demographic use, have 
been in large measure developed in ef- 
forts to obtain and summarize informa- 
tion about population and to analyze 
and predict population phenomena. 

These techniques of demographic re- 
search are classifiable into three not 
necessarily mutually exclusive catego- 
ries for convenience in treatment: the 
techniques through which data are col- 
lected; the techniques by means of 
which data are evaluated, adjusted, 
corrected, or estimated; and the tech- 
niques by means of which demograph- 
ic data are analyzed, including the 
techniques utilized for purposes of 
“prediction” or “projection.” Because of 
the crucial nature of data collection 
methods and the fact that they are not 
discussed at length in the symposium, a 
somewhat fuller treatment of them than 
of the other methods of demography 
will be essayed in this chapter. 

Methods of Data Collection 

Demographic data are collected ei- 
ther by means of a canvass of the pop- 
ulation on a complete or a sample basis 
or by means of a record system, such as 
a vital records system, a population 
register, gr other public and private 
records. 

The population canvass. --Field can- 
vass methods have evolved over the 
years both in connection with census 
operations undertaken by many gov- 
ernments and more recently also in con- 
nection with sample survey operations 
(United Nations, 1949, 1957b). The 



56 


The Study of Population 


key steps involved in the field canvass 
method may be listed as: field proce- 
dures to assure unduplicated and com- 
plete coverage ol the population can- 
vassed; the design of a schedule or 
questionnaire containing the inquiries 
to which responses are sought; the in- 
terview with the respondent by an enu- 
merator; and the processing of informa- 
tion collected to achieve consistent, 
uniform, additive, and manageable 
data. Each of tht‘se steps is further di- 
visible into a scries of specific tech- 
niques which individually and aggre- 
gatedy affect the validity, reliability, 
and precision of the data which arc col- 
l(‘ct(‘d. Some indication of the state of 
the art in respc'ct to each of these steps 
is essayed in the paragraphs which fol- 
low. 

The wide variety and dispersed lo- 
cations of forms of human habitation, 
the mobility of jiopulations, and prob- 
lems of accc'ssibility conspire to defeat 
efforts at complete census coverage, 
rrinciplcs have been evolved in the 
course of the years, however, by census 
offices throughout the world (United 
Nations, 1949, 1957/;). Yet, despite 
strenuous efforts and considcTable fi- 
nancial outlay, censuses still fail to 
achieve complete enumeration. Tlie 
best techniques or combinations of 
techniques to obtain complete cover- 
age are yet to be discovered. A number 
of the more advanced census and sta- 
tistical organizations recognize this goal 
as an important one for continued re- 
search and experimentation. 

Although complete coverage is prob- 
ably not achieved by any national cen- 
sus, the data obtained, bearing in mind 
the Aristote lian injunction in respect of 
accuracy, are complete enough for 
many research puiposes. But it is neccs- 
saiy for some research uses, as well as 
for some administrative uses, to “cor- 
rect” or “adjust” the data. Moreover, it 
is particularly hazardous to use census 
data for minority and other relatively 


small groupings of the population for 
whom net underenumeration may 
greatly exceed the average underenu- 
meration. 

The design of a schedule and the 
preparation of instructions for its com- 
pletion constitute an important aspect 
of the method of collecting data. These 
instruments are in large measure prod- 
ucts of the experience and judgment of 
the persons who construct them rather 
than applications of routines based on 
objective and well-defined procedures. 
Yet, although this observation is a com- 
monplace to persons in the census and 
survey field, it should not be permitted 
to obscure the progress that has been 
achieved in recent years in increasing 
the effectiveness of schedules as means 
for obtaining desired demographic and 
other data. 

In the course of about a century and 
a half of systematic and periodic cen- 
sus-taking, the form and content of the 
census schedule have materially 
changed. From blank sheets of unruled 
paj)er which served the marshals who 
took the first census of the United 
States in 1790 (Wright and Hunt, 
1900), the census schedule has become 
a large printed and ruled document 
which, by 1960, in response to the re- 
quirements of the equipment which is 
to be used, will be an exceedingly com- 
plex-appearing document maximizing 
the use of “precodes” and containing 
numerous “boxes” for special markings 
to be subject to microphotographic and 
electronic equipment. 

The availability of advanced equip- 
ment, however, has had more effect on 
standardizing and making objective the 
form than the content of census sched- 
ules. Determination of the content, not 
in terms of subjects to be investigated 
—which reflect, of course, the needs of 
governments and of the society as in- 
terpreted by the properly constituted 
bodies— but the substantive way ques- 
tions are put to obtain the desired in- 
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formation, is still in a relatively primi- 
tive state. 

In this realm progress has been 
achieved largely through informal ac- 
cumulation of experience but also, and 
especially in recent years, through sys- 
tematic applications of social science, 
especially work in social psychology, 
psychology, and sociology on the inter- 
view. Developments in the use of 
"open” and “closed” or “structured” and 
“unstructured” questions, “sorter” and 
"multiple” (Kahn and Cannell, 1957) 
questions, the “funnel sequence” of 
questions, “sclf-enuincration,” indirect 
approaches, “projective” tests, and scale 
analysis are indicative of the increasing 
efForts to achieve more systematic and 
objective ways of designing schedules 
in respect of content. 

These efforts are relatively recent, 
and the stale of knowledge and the re- 
search devoted to increasing knowledge 
in this area are, on the whole, still quite 
meager. Tlie design of a schedule in- 
N'olves both problems of communica- 
tion-concept, symbolic meaning, and 
re.sponse— and problems of measure- 
ment-validity, reliability, and preci- 
sion. Fortunately, many of the data 
with which the dcanographer works in 
conventional demographic analyses are 
subject to relatively little response er- 
ror or to response errors which can be 
reasonably well controlled (Durand, 
1950). 

The data which are used in broadt'r 
types of studies, however, especially 
those which overlap the interests of 
such disciplines as social psychology, 
may be subject to much greater enor of 
this kind (Eckler and Pritzker, 1951). 
These deficiencies arise in part from the 
deficiencies of the techniques available 
for the design of schedules and instruc- 
tions and in part from problems of con- 
ducting the interview. 

Undoubtedly the weakest link in the 
chain of techniques utilized in obtain- 
ing information by means of the census 


method is the interview— the situation 
in which the enumerator obtains an- 
swers to the inquiries on the schedule 
from a respondent. It is in the interview 
that the complex sequence of tech- 
niques to obtain census data meets its 
most severe test— for it is here that the 
validity and reliability of the informa- 
tion obtained, and much of its preci- 
sion, are determined. Yet it is in the in- 
terview that the most difficult prob- 
lems, those about which ignorance is 
the greatest, are encountered. Among 
these problems are the various “ob- 
structions” to communication (Kahn 
and Cannell, 1957), such as problems 
of motivation, psychological barriers, 
language difficulties, and the uncertain- 
ties and, as yet, unpredictable se- 
quences of behavior which may arise in 
tlie process of enumerator-respondent 
interaction. One important source of 
response (‘rror in the interview arises 
from the usual census practice of ob- 
taining the information for all members 
of a household from only one respond- 
eiit— usually the adult household mem- 
ber easi(\st to find at home. Various de- 
vices arc being tested to reduce this 
source of error, all of which have in 
common the use of “self-enumeration” 
forms. 

The tc'chniques of processing the 
mass information collected by a census 
have 'obvious implications for the time- 
liness of demographic data. But proc- 
essing techniques iriay also vitally af- 
fect the accuracy and quality of the in- 
formation collected, and it is this latter 
effect which is, perhaps, of gr(‘atcr con- 
cern to the demographer. 

More than in any of the other aspects 
of the census method, the Ujchniques of 
processing data have been subject to 
technological advance. Desk adding 
and calculating machines, punched 
card equipment, and, more recently, 
electronic equipment have revolution- 
ized the processing of mass data and 
have contributed materially to their in- 
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creased timeliness, accuracy, and qual- 
ity. The advantage of machine technol- 
ogy for timeliness and accuracy is obvi- 
ous; that in regard to quality is not as 
easy to visualize. The major contribu- 
tion of machines to the quality of cen- 
sus data is to be found in their use for 
‘"editing” of census schedules— that is, in 
the use of punched card tabulating 
equipment and, more recently, elec- 
tronic digital computers for checking 
the internal consistency of responses 
over a wide range of items with great 
speed and accuracy. 

The processing of mass census data 
may be subclassified into "editing,” 
"coding,” “punching,” "tabulating,” and 
"result- work” procedures which pre- 
cede the publication of a census report. 
In these proceisses machine technology 
has contributed least to coding. Ma- 
chines with prodigious capacity can 
perform in hours, with greater accu- 
racy, editing, punching, tabulating, and 
result- work tasks which formerly re- 
quired days, weeks, or months for bat- 
teries of clerks. It is possible to elimi- 
nate entirely the work of "punching,” 
transferring information onto a punch 
card or tape, by means of “mark-sense” 
or "Fosdic”— Film Optical Sensing De- 
vice for Input to Computers ( see Taeu- 
ber, 1958)— equipment, and tlius great- 
ly to reduce error arising from this tran- 
scription of data as well as to achieve 
great gains in time and cost. 

A final item to be treated under data 
processing is that relating to verifica- 
tion of the several steps mentioned. In 
this realm mathematical statistics and 
technology have combined to provide 
highly effective and inexpensive meth- 
ods of verification by means of accept- 
ance sampling, specifically, quality con- 
trol methods, applicable to mass cleri- 
cal operations. When the processing 
has been mechanized, verification, of 
course, is achieved by machine meth- 
ods. In the use of electronic digital 


computers all processes are automati- 
cally machine verified. 

One aspect of the processing of data, 
deserving treatment by itself rather 
than as an aspect of "processing” and 
little affected by technology, is Aat re- 
lating to the classification of data— the 
design of classification systems to make 
vast bodies of data manageable without 
greatly impairing their usefulness for 
research and other purposes. The "clas- 
sification” of data is, of course, a proce- 
dure common to all science and one 
which may vitally affect the analysis of 
data and the inferences which may be 
drawn. An item such as sex involves a 
relatively simple and completely objec- 
tive classification system corresponding 
to phenomenological reality. An item 
such as age, while also posing relative- 
ly simple problems of classification, 
does pose some difficulties arising from 
variability and bias in response. By rea- 
son of errors in the reporting of age, 
with responses tending to heap at zero, 
five, and even numbers, classifications 
of age not only perform the usual func- 
tion of making data manageable but 
also serve to "smooth” the age distribu- 
tion. Such categories as “color or race” 
and “marital status” pose greater prob- 
lems in respect to designing classifica- 
tions; not only are there questions about 
their theoretical meaning, but one must 
also bear in mind the probable errors in 
the data to which they are applied. 

Classification systems involve the 
adoption of more or less arbitrary sub- 
categories and definitions and must 
take into account the possible dispari- 
ties between appearance and re^ity. 
The adoption of such categories im- 
poses an order on the phenomenologi- 
cal world that may facilitate the manip- 
ulation of the data and of research; but 
it may also lead to errors of reification, 
the attribution to the phenomena of 
characteristics more a function of the 
investigator than of the actual world. 
The arbitrary character of classification 
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systems and their influence on the anal- 
ysis and inferences which can be drawn 
becomes more serious in respect of 
many of the social, psychological, and 
economic characteristics with which 
some types of population studies are 
concerned. Among the more diflScult 
and vexing of the classification prob- 
lems involved are those in relation to 
“social-economic” status or indexes 
thereof, occupation, industry, personal- 
ity types and traits, and attitudes. 

Virtually all of the foregoing discus- 
sion of the field canvass method applies 
with equal force to the sample survey. 
The speeific techniques of field proce- 
dure, design of schedules, the inter- 
view, and processing of data are also 
utilized in the sample survey. The dif- 
ference lies merely in the use of part of 
the population to represent the whole. 

The selection of “part” to represent 
the “whole” with which to do research 
and make inferences about the whole is 
a problem common to all science. The 
specific techniques with which to draw 
a suitable part vary, of course, with the 
nature of the universe or the phenom- 
ena which are to be investigated. In a 
universe that is made up of units which 
are completely homogeneous for pur- 
poses of the research to be undertaken, 
the selection of any unit will serve the 
purpose. In a universe that is made up 
of heterogeneous units, however, the 
selection of a portion of them to repre- 
sent the whole is not so simple. On the 
basis of developments in mathematics 
and mathematical statistics, however, 
theory and methods have been evolved 
which make such a selection complete- 
ly objective. Moreover, statistical the- 
ory and method enable the investigator 
to calculate the sampling error of his 
data, that is, to know, within specified 
limits of uncertainty, the difference be- 
tween the results obtained from the 
sample and those which would have 
been obtained from a complete census. 

Although probability theory on 


which sampling methods are based 
dates back to the seventeenth century 
and although Laplace’s classic work on 
probability was written a century and 
a half ago (Laplace, 1812), the devel- 
opments in theory and practice which 
have made the sample survey an ex- 
ceedingly powerful tool for population 
study are largely the product of the last 
two or three decades. It is in the devel- 
opment of “restrictive random designs” 
as against simple random sampling, and 
particularly in the emergence of “area 
probability sampling,” that the sample 
survey has emerged as a major instru- 
mentality for producing population as 
well as other types of data (Yates, 1949; 
Hansen, Hurwitz, and Madow, 1953). 

Sampling has been extended to many 
aspects of data collection and data- 
processing with great gains in timeli- 
ness, economy, and quality. From a 
substantive standpoint one of the more 
important uses of sampling in data col- 
lection is that in conjunction with the 
census. In this usage the number of in- 
quiries in a complete census undertak- 
ing is limited, and sampling methods 
are employed within the framework of 
the census for a number of the inquir- 
ies. The use of sampling in conjunction 
with the census was employed in the 
United States in 1940 to extend the 
range of the subjects on which informa- 
tion was obtained for relatively large 
geographic areas. In 1950, sampling 
was used in conjunction with the cen- 
sus to provide information for “small 
areas” as well as large areas. In 1960 it 
is likely that the use of sampling in 
conjunction with the census will be 
greatly extended and that only a few 
basic items will be included in the com- 
plete canvass. 

The justification for the use of sam- 
pling methods lies, of course, in its con- 
tribution to increased timeliness, de- 
creased costs, and improved quality of 
the data. The gains in timeliness and 
costs obviously arise from the great de- 
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crease in the number of persons to be 
enumerated and items to be processed. 
The gain in quality of data is not so 
readily apparent. It derives from the 
feasibility of increasing the expenditure 
per person enumerate cl, over that prac- 
ticed in a complete census enumeration. 
For example, in a relatively small sam- 
ple survey it may be feasible to include 
two questions for ascertaining age, such 
as “age last birthday?” and “date of 
birth?” when it is too costly to do this 
in a complete canvass. Mor(;over, the 
reduction in the number of units to be 
interviewed or handled permits the sc^- 
l(‘Ction of better and more highly paid 
enunKaators, more intensive and j^ro- 
longed training, more thorough field 
procedures, and the like, Jt is out of 
considerations of this kind that the dis- 
parity between tlu^ complete census re- 
port in 1950 and the small sample .sur- 
vey, the Monthly Report on the Labor 
Force, a difference of some four million 
workers, was resolved in favor of th(‘ 
sample (the ccaisus was basc'cl on a 
canvass of forty-three million, th(‘ sam- 
ple survey, twcaity-livc thousand, house- 
holds). Analyses of the nature ol the 
discrepancy revcail that it was the cen- 
sus and not the sample that was in er- 
ror. The sample* was also subject to er- 
ror, of coursti, but in this instance the 
census “undercount” of workers was 
greatly in excess of the sampling and 
response errors of the sample. 

llic sample survey then, by reason of 
its low time and monc^y costs, has ad- 
vantages over the censiis method in 
producing data for demographic and 
other uses. It cannot, of course, replace 
the census as a medium through which 
statistics are obtained for small areas, 
e.g., the some* fiftv'^ thousand minor civil 
divisions of the United States, the cen- 
sus tracts within large cities, and the 
small places -towns and villages; but it 
can become the more important source 
of data on composition and characteris- 
tics of the population, including the 


more complex forms of social, psycho- 
logical, and economic data in which the 
demographer may be interested. The 
increasing importance of the Current 
Population Survey of the United States 
Bureau of the Census ( see the Bureau’s 
Catalog of United States Census Pub- 
lications, quarterly) as a source of de- 
mographic data, the recently initiated 
Morbidity Survey (United States De- 
partment of Health, Education, and 
Welfare, 1957), and the increasing 
number of sample surveys throughout 
the world (United Nations, Statistical 
Papers, Ser. C) attest to the rapidity 
with which the sample survey is be- 
coming a major source of demographic 
data, and especially of data beyond the 
items usually used in demographic 
analysis. 

The pretest and postenuinerative sur- 
veys to which reference is made below 
are, of course, both sample survey en- 
terprises. They represent an exceeding- 
ly useful form of sampling in that the 
“parts” which they work with may be 
used as a basis for designing or evalu- 
ating the “whole.” 

The conduet of a field canvass, like 
the use of any technique of science, is 
an art. It is an art which includes a 
number of highly objective and rou- 
tinized procedures, but it also includes 
techniques de*pendent on the experi- 
ence and judgment of the personnel 
engaged in taking the census. 

To maximize the efficiency of census 
procedures and to achieve some con- 
trol over the various sources of error in 
response or in measurement, it has in- 
creasingly become the practice of mod- 
ern census organizations to “pretest” 
their schedules, instiTictions, and pro- 
cedures. Moreover, since in the taking 
of a census as in any art “practice 
makes perfect,” the pretest serves as a 
rehearsal as well as an experiment. In 
the United States census it has become 
a working rule to include in the census 
undertaking only inquiries and proce- 
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dures which have been subjected to 
rigorous pretesting. 

The pretest can be employed to ex- 
periment over a wide range of substan- 
tive and procedural matters. It can be 
used to evaluate alternative procedures 
varying from the testing, recruiting, and 
training of personnel to alternative 
ways of editing or tabulating data. 
Furthermore, the pretest can be em- 
ployed to test alternative inquiries to 
obtain the desired information and, in 
some measure, to anticipate and con- 
trol errors of response and of measure- 
ment. 

The “pretest” is a device, then, which 
permits both experimentation and prac- 
tice to improve the census results with 
which the demographer works. It has 
greatly improved (United Nations, 
1957fl) census data, but it still has 
many limitations in usage. A complete 
analysis of pretest results is often im- 
possible because' of census time and 
cost budgets, and the pretest often ean- 
not give com])let('Iy adequate answers 
to questions relating to the reliability, 
precision, and, especially, the validity 
of data. In conseejuence, many types of 
questions in regard to the limitations of 
the data remain unanswered even 
when pretests have been employed. I’o 
provide the desired answers, at least in 
part, the “postenumerative” survey is 
employed. 

It is the primary function of the post- 
eniimerative survey to (‘valuate the 
completeness and quality of census re- 
sults, Obviously, the findings of a posl- 
enumerative survey cannot be used to 
help to improve' the census which it fol- 
lows; its contribution to the improvi'- 
ment of tlie census lies in its addition to 
the fund of knowledge with which to 
plan the next and subsequent censuses. 
The results obtained from a postenii- 
merative survey, however, do provide a 
great deal of information on the limita- 
tions of the census and a basis for ad- 
justing or correcting the data, where 


that is possible and desirable in h'ght of 
the uses to which they are to be put. A 
particularly useful product of the post- 
enumerative survey is the measurement 
it can provide of differential underenu- 
meration or differences in quality of 
data for the various population subcate- 
gories or groupings. Such information 
is indispensable for many comparative 
studies. The postenumcrative sampling 
survey is the best device yet developed 
with which to measure the errors of a 
complete census, errors in coverage as 
well as in the quality of the data ( Han- 
sen, Ilurwitz, and Pritzker, 1953). 
Moreover, such a use of sampling 
makes it possible to separate errors in 
census and sample collections of data 
into their components— sampling error, 
response error, sampling bias, and re- 
sponse bias (Eckler and Hurwitz, 
1957). 

In pretest and postenumerative sur- 
veys the sampling survey becomes, in 
addition to a method of collecting data, 
a technique for measuring coverage 
and cjuality, providing factors for ad- 
justing and coiTccting data and point- 
ing to w^ays of improving the data with 
which the demographer works. Since 
the developments described are of rela- 
tively recent origin, these devices have 
just begun to make their significant 
contribution to the improvement of the 
data of demography. 

Record systems —There are three 
major types of record systems which 
provide data for the demographer. 
These are the vital registration system, 
the population register, and the admin- 
istrative records of various government 
offices wdiich provide demographic sta- 
tistics as a by-product. In addition 
there are also record systems from 
non-governmental sources— particularly 
those of insurance companies, which 
often have great value. 

The registration of births, deaths, 
marriages, divorces, and related vital 
events is essential for various adminis- 
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trative purposes both public and pri- 
vate. Infonnation based on vital rec- 
ords used in conjunction with data 
obtained from a population census pro- 
vides basic data on population dynam- 
ics— that is, information on h'rtility and 
mortality as components of population 
change and on marriage and divorce as 
components of net family formation. 

The development of a vital registra- 
tion system and procedures for deriving 
adequate statistics therefrom is not an 
easy task. In tlie more highly devel- 
oped countries vital registration sys- 
tems have taken many decades to 
acliieve reasonably complete coverage 
and to provide usable statistics. In the 
United States, characterized by a fed- 
eral system involving voluntary co-op- 
eration between the fediTal and state 
governments, all states were not in the 
registration system until as recently as 
1933. 

To provide adequate data for de- 
mography, a vitiil re^gist ration system 
must iriclude procedures to assure the 
filing of a uniform record for every vital 
event— for example, live birth, death, 
stillbirth, and marriage; to provide for 
complete and usable answers to the in- 
quiries on the record form; and to en- 
able the information in the record form 
to be processed for statistical purposes 
—that is, edited, coded, tabulated, and 
presented, preferably through some 
central office which provides vital sta- 
tistics for the nation and its subdivi- 
sions on a comparable basis. Principles 
and procedures for achieving these ob- 
jectives have been evolved over the 
years (United Nations, 1953). 

The filing of a uniform record for 
every vital event requires the organiza- 
tion of a comprehensive system of local 
registration offices and detailed proce- 
dures to assure co-operation of the gen- 
eral population, medical and other 
functionaries concerned with vital 
events, and government officials. The 
complex and comprehensive character 


of such an organization and set of pro- 
cedures makes difficult the achievement 
of 100 per cent registration of vital 
events and accounts for varying de- 
grees of underregistration in the more 
advanced as well as the less developed 
countries. The major motivation for 
achieving complete registration of vital 
events is usually to be found in connec- 
tion with the administrative and legal 
uses of the data. Demographic and sta- 
tistical uses, however, also exert pres- 
sures for achieving complete registra- 
tion. In the more developed countries 
death registration is usually virtually 
complete and birth registration nearly 
so. 

Needless to say, it is essential for sta- 
tistical purpose's that a uniform record 
be available for each vital event so as 
to permit the compilation of statistics. 
In centralized national systems this is 
relatively simple to achieve; in a fed- 
eral system like the United States the 
achievement of uniform record forms is 
a more coinpk'x matter which may re- 
quire legislative and administrative ac- 
tion by each of the forty-eight states, 
the District of Columbia, and the sev- 
eral independent city or county regis- 
tration systems. Although each separate 
registration system in the United States 
is free to design its own record forms, 
a standard core for each form has been 
accepted on a voluntaiy basis which 
does enable the United States to com- 
pile uniform vital statistics. 

In the United States, although vital 
events relating to fertility and mortal- 
ity have achieved a reasonably satis- 
factory state of completeness of regis- 
tration, data relating to marriage and 
divorce, especially divorce, are still in a 
relatively primitive state. The United 
States national committee on vital and 
health statistics in a recent report 
(1957) has recommended the estab- 
lishment of a “marriage registration 
area” comparable to that established 
for vital statistics in 1915. Even such a 
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recommendation is not yet possible in 
respect to divorce statistics, which re- 
quired "thorough study*' before recom- 
mendation could be made. 

Certain basic items relating to vital 
events have been incorporated in the 
standard form used for the recording of 
births, deaths, marriages, divorces, and 
the hke. The information desired about 
each event, however, is still a matter 
for discussion on both the international 
and national scenes (United Nations, 
1953). Moreover, the same types of 
problems which were discussed above 
relative to the obtaining of information 
through censuses apply to vital record 
forms. The collection of the informa- 
tion is dependent on the process of 
communication in a setting which is 
frequently more complex than that in- 
volved in the field canvass operation 
and often under conditions which are 
more difficult because of the emotion 
and semtiment associated with vital 
events. The recording of vital informa- 
tion, however, may in some respects 
pose fewer problems than the popula- 
tion canvass because of the special 
training of the functionaries who re- 
cord the information—the physician, the 
undertaker, and the registiar. All in all, 
not too much reliable information is at 
hand as a basis for evaluating the valid- 
ity, reliability, and precision of the in- 
formation entered on vital record forms. 
Particularly perplexing is the extent to 
which information entered on vital rec- 
ords is comparable with that obtained 
through the population canvass, a mat- 
ter of special importance in the con- 
struction of vital statistics rates in which 
the population-canvass information is 
the denominator. In consequence, vital 
rates, especially those of an "item-spe- 
cific" character dependent on such rela- 
tively complex characteristics as occu- 
pation, are subject to relatively great 
and as yet largely unmeasured error. 

Principles and procedures conducive 
to the compilation of adequate vital 


statistics have been the subject of na- 
tional and international consideration 
over the years (United Nations, 1953). 
An especially difficult aspect of the pro- 
cedures involved in the production of 
accurate vital statistics has been that 
relating to the reporting and classifica- 
tion of causes of death. This particular 
problem has been the subject of a large 
number of national and international 
conferences which among other tilings 
have resulted in the preparation of in- 
ternational lists of causes of death, the 
sixth decennial revision of which, in- 
cluding "lists of diseases" for the first 
time as well as "causes of death,” is now 
in international usage. 

Although it is generally recognized 
that the vital statistics of the United 
States, especially those relating to fer- 
tility and mortality, are quite adequate 
for many of the research uses to which 
they are put by demographers, they are 
far from being C‘ompletely satisfactory. 
Specific needs for improvements— ad- 
ministrative, methodological, and sub- 
stantive— have been spelled out in the 
report "National Vital Statistics Needs” 
prepared by the United States national 
committee on vital and health statis- 
tics ( 1957 ) , to wliich reference has 
already been made. 

The population register.— h\ a number 
of European countries a continuous 
population register is maintained to 
serve a number of legal and administra- 
tive functions. Such registers are im- 
portant sources of demographic infor- 
mation and may provide the equivalent 
of a cross- section population census or 
a continuous flow of data on vital 
events. The population register, further- 
more, may be used as a direct sourc'e 
of information on territorial movements 
or internal migration. Sweden affords 
an excellent example of the use of the 
population register, among other things, 
as a device for obtaining demographic 
data (Thomas, 1941). In Sweden the 
register is kept on a current basis by 
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annual rc-registration of households 
through the obligatory participation of 
the landlord; since the register serves 
for various purposes, including taxation, 
voting, and housing, comprehensive 
coverage is assured. Internal move- 
ments require registration at the place 
of destination as well as notification at 
the place of origin of the movement. 
ITie excellent population register in 
Swedc'ii accounts for the fact that demo- 
graphic statistics for Sweden span a 
period of some two hundred years. 

The United States does not maintain 
a population register. In fact, such ef- 
forts as have been made from time to 
time toward the establishment of such 
a register, as, for example, during World 
War II to help meet the national emer- 
gency, have been frowned upon by 
many members of Congrc\ss as contrib- 
utory to the (’stablishment of a police 
state. Short of acute national emergen- 
cy or catastrophe, it does not appear 
that a comprehensive national popula- 
tion register will be established in this 
country. But the expanding coverage 
of various social security programs is 
creating a file which, in time, may in- 
clude all persons in the United States 
and which may incorporate many of 
the elements of a population register. 
However, because a population register 
does not contribute demographic data 
for the United States and is not likely 
to in the foreseeable future, discussion 
of this means of obtaining population 
information will be restricted to the ob- 
servations made above. 

Other administrative record systems. 
—Various record systems of both public 
and private agencies also serve as 
sources of demographic data, even 
though usually for restrict(’d or special 
populations or for relatively short peri- 
ods of time. One of the most important 
and also the most comprehensive of 
such record systems in various coun- 
tries, including the Unied States, is that 
relating to various social security pro- 


grams. In the United States, for ex- 
ample, files maintained for old-age 
and survivors insurance, unemployment 
compensation, and employment serv- 
ices are increasingly contributing to the 
flow of data useful for demographic 
purposes (e.g., Bogue, 1950). During 
World War II other federal record sys- 
tems contributed to the pool of demo- 
graphic knowledge, especially records 
of the Scdcctive Service System and of 
the Olfice of Price Administration, which 
maintained rationing records. Records 
of such agencies as the Dtipartment of 
Defense, Veterans Administration, Fed- 
eral Emergency Relief Administration, 
Department of Agriculture, Department 
of Justice (especially Immigration and 
Naturalization Service), Bureau of Indi- 
an Affairs, and Treasury De^iartment 
(Bureau of Internal Revenue) from 
time to time provide demographic in- 
formation about the particular popula- 
tions with which they deal. Such data 
have various demographic uses, provid- 
ing information not only about the pop- 
ulations concerned but also external 
checks against data obtained through 
census or sample sun^eys. 

At the state level various record sys- 
tems are also important sources of pop- 
ulation statistics, especially those relat- 
ing to marriage and divorce, which 
undcT our fcdcTal system are main- 
tained only locally. At the present time 
marriage and divorce statistics in the 
United States are among the most de- 
ficient in the Western world, and efforts 
are under way to improve the methods 
of obtaining these data and to produce 
comprehensive and adc'quate marriage 
and divorce statistics. 

Finally, private records may also con- 
tribute to the pool of population data. 
Especially important in this respect, 
because of their relatively large cover- 
age, are the records of the great insur- 
ance companies. The Metropolitan Life 
Insurance Company has, in fact, for 
many years been the source of valuable 



The Data and Methods 


demographic statistics and analysis, 
and it regularly publishes a statistical 
bulletin. 

Methods of Evaluating, Adjusting, 

and Estimating Data 

The degree of accuracy required in 
data is a relative thing and a function 
of the use to which the data are put. 
As has been indicated, there are many 
sourees of enor in dernograpliie data. 
For some purposes, such as observation 
of broad trends and macroscopic 
changes, errors in population data mav 
be insignificant. For otlier purposes, 
.such as an analysis of differential fertil- 
ity or mortality in specific areas, defee- 
tive data may greatly distort the con- 
clusions which may be drawn. 

One of the most important tasks of 
the demographer in the conduct of his 
research is the assessment of the valid- 
ity, reliability, and precision of the data 
with which he is working. The compc'- 
tent demograph(‘r can use deficient data 
when no othcT information is available 
and still reach valid conclusions. In gen- 
eral, this may be accomplished in either 
of two ways: by restricting generaliza- 
tions to propositions which may be re- 
garded as valid because of dememstra- 
bly limited error in the data or by 
adjusting or correcting the data so as to 
reduce their error and make them usa- 
ble for the purpose's intt'iidcd. Sj^ecific 
techniques are available for implement- 
ing either of tliese alternatives, some* in 
the general technicpies of statistics and 
some specifically dewised by the demog- 
rapher for dealing with his special 
problems. 

The major criteria for evaluating a 
data collection system include the cov- 
erage, the comparability, and the qual- 
ity of the data it produces. The tenn 
“coverage” may be taken to include 
both the completeness with which the 
target population or class of events is 
enumerated or registered and the range 
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of information obtained about the unit 
of observation. 

In regard to completeness, the recent 
experience of the United States cen.sus 
and registration .system gives some indi- 
cation of the magnitude of the problem 
under relatively favorable conditions. 
Careful, though not necessarily accu- 
rate, estimates indicate that the 1950 
census enumeration represented a net 
undercount of 1.5 to 3.5 per cent, com- 
prising a somewhat larger gross under- 
count compensated by a small amount 
of duplication and overcounting of the 
dc jure population. There is no reason 
to suppose that substantially greater or 
lesser coverage was achi('vcd in the 
earlier censuses of the twentieth cen- 
tury. A notorious example of under- 
enumeration is the census of 1870, taken 
under the disturbed conditions follow- 
ing the Civil War. It has been estimated 
that the olficial population total for that 
vear should be increased by 3.3 per 
cent, with the bulk of the error occur- 
ring in the South. 

Birth registration tests, which in- 
volved matching of cc'iisus schedules 
and registration certificate's on an indi- 
vidual basis, wen' earned out in 
conjunction with the 1940 and 1950 
cen.sus(*s. These tests indicat('d that ap- 
proximately 92.5 and 98 per cent of the 
births occurring in the United States 
were being registered in the respective 
years. Prior to 1933 the eflectivc' under- 
registration was much grt'ater, because 
not all states were included in the rc'gis- 
tration area. With the a])proa(‘h lo com- 
pleteness represented by th(' 1950 figure, 
it has beconu' doubtful whether such 
tests will be conduct('d in connection 
with future cf'iisuses. 

Higher standards of compk'teness are 
doubtless maintainc'd by cc'rtain Euro- 
pean countric'S whose populations are 
smaller, more homogeneous, less mo- 
bile, and more accustomed to contacts 
with buH'aucracy than that of the 
United States. By contrast, extreme de 
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ficicncics in enumeration, and especially 
in vital registration, are common in 
many of the less-developed areas where 
experience in data collection is limited 
and the population is apathetic if not 
resistant to procedures of enumeration 
and registration (see the pertinent dis- 
cussions by Mortara, Chandrasekaran, 
and Taeuber, chaps, xi-xiii). 

Considerable variability in subject- 
matter coverage is indicated in Linder’s 
tabulation (chap, xv) of the items in- 
cluded in various national censuses. In 
part, this results from the fact that in- 
quiries appropriate in one social setting 
may be unsuitable or even downright 
meaningless in anolher. As Jalle (chap. 
XXV ) points out, for example, refined 
inquiries on labor-force status are ap- 
propriate only in an economy in which 
a sharp distinction is made between the 
non-working and the working popula- 
tion, with the bulk of the latter being 
c’rnploycd persons receiving monetary 
(‘ompensation for their services. Expan- 
sion of the sul)j(‘ct-matter coverage of 
a census increases the expense of taking 
it and may also involvi' a cost in low- 
ered c|uality of data if the enumeration 
form becomes unduly complex. Both 
consequences may be averted, to a de- 
gree, by substituting samples for com- 
plete enumerations within the census 
framework. 

Problems of subject-matter coverage 
in vital statistics are perhaps even more 
diffieult than in censuses. The vital rec- 
ord is usually completed by a person 
who, though perhaps medically edu- 
cated, lacks training in proceduies of 
collecting social data. The birth or 
death e(‘rtificate is basically a legal doc- 
ument, s('condarily a device for eollcct- 
ing statistics. There are difliculties in 
securing adequate coverage that result 
from its doing doiible duty. A remark- 
able anaehronism was the fact that a 
century alter its registration system was 
established, England’s birth certificate 
did not call for the age of the mother 


at the birth of the child; appropriate 
legislation requiring this information 
was passed only in 1938. 

Problems of comparability arise when 
demographers make comparisons in- 
volving data from diflFerent periods, 
places, or data collection systems. Be- 
cause science in its most fundamental 
aspect is a systematic procedure for 
making comparisons, it is readily seen 
that comparability is close to the heart 
of demography’s status as a science, as 
far as adequacy of data is concerned. 
I^aek of comparability arises, in the first 
instance, from dissimilarities in cover- 
age. It has been rare, if not unknown, 
in the history of population enumera- 
tions for two censuses to have exactly 
the same subject-matter coverage. Even 
if similar basic lists of items are cov- 
ered in tw^o censuses, there are likely to 
be detailed but significant differences 
in definition of categories or enumera- 
tion rules. A perennial problem in com- 
parability is the one encountered in 
matching census and vital statistics, 
which must be done, of course, to cal- 
culate vital rates. For example, it is 
questionable whether a meaningful oc- 
cupational death rate can be computed 
from Unitc'd States data, because the 
population covered in the ecmsiis labor- 
force question on occupation is not the 
same as that covered by the occupation 
item on the death certificate— quite 
aside from the problem of how accu- 
raU'ly occupations arc ascertained in 
either inquiry. Problems of temporal 
comparability, and the enormous labor 
that has been expended to deal with 
them, are described in Dorn’s discussion 
of cause-of-death statistics (chap. xix). 

Another basic form of non-compara- 
bility is differential accuracy. If, for ex- 
ample, vital registration has been im- 
proving in completeness, birth and 
death rates will show apparent increases 
in the absence of any true change in 
natality or mortality. There are numer- 
ous instances in the demographic lit- 
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erature of hasty generalizations about 
changes in vital rates that involve pre- 
cisely this mistake. It is an elementary 
principle of statistics that a ratio in 
which the numerator and the denomi- 
nator are both in error in the same di- 
rection and in the same proportion is 
correct despite the inaccuracy of its 
components. In recent years it has been 
standard practice for American demog- 
raphers to correct birth statistics for 
underregistration, making use of the 
factors discovered in the birth registra- 
tion test. It is much more unusual for 
the base populations to be corrected for 
underenumeration, owing, presumably, 
to the lack of firm estimates of degree 
of underenumeration. It is a somewhat 
ironical possibility that, as a result, 
many of the “corrected” birth rates that 
have been published are further from 
the truth than uncorrected rates derived 
directly from official statistics. 

Much more obscure kinds of non- 
comparability are those incident to the 
transfer of analytical methods and con- 
cepts developed on the basis of West- 
ern demographic experience to the 
kinds of materials available on, say, 
Oriental and native African populations 
(see Taeubers discussion, chap. xiii). 

The third criterion of data adequacy 
— quality—is perhaps best considered 
under the heading of errors that may be 
present in data. The discussion of data 
collection methods above and most of 
the papers in Part III indicate the for- 
midable problems in obtaining reason- 
ably accurate statistics in each of the 
subject-matter fields of demography. 
When one considers the complexity of 
the routines of data collection, record- 
ing, and processing and reflects that 
errors may occur at each of these stages 
and their several substages, the possi- 
bilities of inaccuracy seem impressive. 
One expert on enumerative surveys has 
taken Ae trouble to set down a list of 
more than a dozen distinct types of 
error that need to be recognized in de- 


signing surveys (Deming, 1944). In 
discussions of census data most atten- 
tion has been given, perhaps, to two 
sorts of error: coverage errors (already 
discussed under completeness ) and re- 
sponse errors. The latter include the 
well-nigh universal tendencies to mis- 
state age, failure of the respondent to 
report characteristics carrying social 
stigma ( e.g., an unmarried woman with 
children may report herself as wid- 
owed), refusal to respond to questions, 
and simple ignorance with respect to 
questions calling for somewhat complex 
information. Demographers have de- 
veloped considerable skill in the detec- 
tion and correction of some of these 
kinds of error. For example, there are 
several ingenious tests of the degree of 
age misstatement based on the estima- 
tion of digit preferences. Where such 
tests have been applied comparatively, 
the results often have been in the direc- 
tion expected; the proportion of errone- 
ous statements declines as a population 
becomes better educated and as more 
care is exercised in enumeration. 

A special word needs to be said about 
migration data, for much of the fore- 
going refers implicitly only to popula- 
tion numbers and characteristics and to 
births and deaths. It is clear from 
Thomas" discussion (chap, xxii) that 
the collection of information on inter- 
national movements is usually, if not 
always, a by-product of administrative 
activities intended to control such 
movements and rarely is designed with 
primarily scientific needs in mind. The 
resulting grievous inadequacies of in- 
ternational migration statistics arc well 
known, if not always fully appreciated. 

The situation is somewhat different 
with respect to internal migration. Only 
in countries maintaining continuous 
population registers are internal move- 
ments recorded as they occur. Whereas 
one might expect such a system to be 
optimal from the standpoint of generat- 
ing demographic data, the inherent 
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complexities of the tavsk of keeping 
track of all changes of residence has 
militated strongly against the realiza- 
tion of its theoretical potentialities. 
Nonetheless, some of the most illumi- 
nating materials on migration have 
come from coun trices with this type of 
records. In other c-oiintries two main 
types of methods of securing migration 
data are employed. Censuses may col- 
lect retrospective migration histories of 
individuals—actually, segments of such 
histories. As t'xplainc‘d by liogue (chap, 
xvii), careful analysis of information 
on place of birth or place of previous 
residence can disclose much about basic 
patterns of intcTnal migration. None- 
theless, the method has inherent de- 
fects: only th(j moves of persons now 
living are repoited; meves occurring 
within the migration interval are not 
reported; and so on. The indirect or 
nisidual, methods of calculating migra- 
tion described in chapter xvii are used 
a good deal in the absence of pertinent 
direct inlormation. The accuracy of 
these methods depends heavily on the 
eomjDarability of vital statistics and cen- 
sus data. All things considered, it is un- 
questionably true that migration is the 
least satisfactorily mi'asiircd of the three 
components of population change: mor- 
tality, natality, and movement. 

'J\) overcome grave deficiencies in 
availability of data, demographers have 
built up a whole technology of popula- 
tion estimation (treated subsequently 
and in Crauman’s discussion, chap, 
xxiii). In terms of the numbers of peo- 
ple to which it refers, a niiieli higher 
proportion of demographic ‘"knowledge” 
consists of estimates and guesses than 
of actual results of obseiwation. It is 
true that much of the effort devoted to 
current estimates of population is moti- 
vated by practical needs rather than 
scientific interests. However, much of 
the support for hypotheses about 
fundamental patterns of demographic 
change derives essentially from suppo- 


sitions about population conditions in 
times and places for which no precise 
observations can be had. The ingenuity 
of demographers in filling such gaps— 
for better or worse— may perhaps match 
that of the paleontologist in reconstruct- 
ing the course of evolution from scat- 
tered fossil fragments. 

To compensate for deficiencies in 
quality of data, much eflFort is devoted 
to the estimation of errors and to the 
devising of appropriate correction fac- 
tors. Similarly, to resolve problems of 
comparability, intensive study is given 
over to methods of reconciling discrep- 
ant information and of making com- 
parisons where, strictly, comparisons 
cannot be made. It might be remarked 
that the marginal return to such efforts 
is highly variable. In some cases, minor 
adjustments of data result in making 
available for analysis considerable bod- 
ies of information that otherwise would 
be scientifically suspect. In other in- 
stances, quite heroic efforts to produce 
plausible estimates yield results that 
cannot be accepted as worth much 
more than quite casual judgments. 

Tlie study of errors, like the need for 
estimates, stimulates the development 
of appropriate technologies. F'or exam- 
]de, the practice of taking enumerative 
check surveys in connection with cen- 
suses is spreading rapidly and is becom- 
ing accepted as an indispensable part 
of census-taking. 

Techniques for “adjusting,” “correct- 
ing,” or “estimating” data are an impor- 
tant part of the methodological arma- 
mentarium of the demographer. Such 
techniques have necessarily developed 
because of the recognized roughness of 
some of the data witli which the de- 
mographer works. 

The most common adjustments or 
corrections of demographic data have 
centered largely on problems of “com- 
pleteness” in census enumerative pro- 
cedures or vital records registration 
procedures. Vital statistics, particularly 
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birth and death statistics, are often “cor- 
rected” for “underregistration,” and 
census statistics, less often, are adjusted 
for “underenurneration.” Adjustment of 
census data is often undertaken, also, 
for misreporting of age— for the tend- 
ency for age reporting to “heap” at five, 
zero, and to a lesser extent at even 
numbers. 

Various methods, as has been indi- 
cated above, have been used over the 
years to obtain estimates of “underreg- 
istration” or “underenumcration” (see 
discussions by Linder, chap, xv; Ryder, 
chap, xviii; and Dorn, chap. xix). In 
general they have compared actual reg- 
istration or enumeration with external 
and independently obtained compara- 
ble bodies of data (Eckler, 1953) or 
with registration or census data, or both, 
extended from earlier to more recent 
dates to obtain “expected” populations 
for purposes of comparison ( Coale, 
1955). In using “internal” compari.sons 
the estimate of underenumcration or 
underregistration is derived, in effect, 
from inconsistencies in the data from 
time to time. 

In 1940 and 1950 in the United States, 
rather elaborate tests of completeness 
of registration and enumeration were 
undertaken in conjunction with the de- 
cennial census operations (U.S. Bureau 
of the Census, 1953). The results have 
provided demographers with important 
information, on the basis of which such 
corrections of the data can be made as 
may be necessary. Moreover, the gov- 
ernment publishes natality and mortal- 
ity data on both a “registered” and “ad- 
justed for underregistration” basis (U.S. 
Bureau of the Census, 1957). 

Adjustment procedures for misreport- 
ing of age vary from the simple device 
of grouping ages to complex actuarial 
methods of smoothing age distributions. 
For many demographic purposes the 
grouping of ages into suitable class in- 
tervals provides adequate correction of 
age-heaping. For some analytical pur- 


poses, however, especially in connec- 
tion with the construction of life tables 
or the stationary or stable populations, 
the more complex techniques are nec- 
essary and are available (see Hawley, 
chap. xvi). 

Of a quite different character are the 
techniques of “estimating” demographic 
data when they are not available from 
eensiis, survey, or record sources. The 
most common type of “estimate” is that 
of a population for an “intercensal” or 
“postccnsal” date. In general, three 
types of estimating procedures have 
been evolved: mathematical techniques 
of interpolation or extrapolation; “symp- 
tomatic” techniques involving the use 
of data believed to be highly correlated 
with population change; and combina- 
tions of these methods, which may in- 
clude the use of births and deaths both 
as symptomatic indicators and as com- 
ponents of natural increase ( Bogue and 
Duncan, 1958). In addition, current 
“estimates” for a nation as a whole, as 
in the United States, may be calculated 
by the equivalent of a “bookkeeping” 
method, by algebraically adding births, 
deaths, and migration to the most re- 
cent census lesults. 

The metliods available for current 
population estimation for areas smaller 
than a nation as a whole are at best a 
poor substitute for the unavailable data, 
more specifically, data on internal mi- 
gration, which together with birth and 
death data would permit the use of the 
'bookkeeping” method. However, they 
do provide, at least for larger areas, a 
useful set of current statistics (Shryock, 
1957). Fxperiimaital work now under 
way indicates that composite methods 
may be d('vclop('d to improve the ac- 
curacy of current population estimates 
and to make the m available for smaller 
areas. It is proliably true that, on the 
whole, prt'ssure for current population 
estimates comes more from “social en- 
gineering” sources— public health, mar- 
keting, city -planning, economic devel 
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opment, and the like— than from research 
needs, although the latter are also 
served by the availability of current 
estimates. 

Another frequently utilized set of 
estimation techniques are those for ob- 
taining estimates of internal migration 
(see Bogue, chap, xxi; Grauman, chap, 
xxiii). Such data are usually not avail- 
able, and the demographer, to obtain 
some notions of the magnitude and 
character of internal migration, has 
been forced to devise indirect methods 
to obtain them. In general, these meth- 
ods involve the calculation of an “ex- 
pected” population obtained by “aging” 
an earlier enumerated population with 
which the current enumerated popula- 
tion is compared. The difference is 
taken to be a measurement of net mi- 
gration. Rough as the results may be, 
it is clear that they provide exceedingly 
useful information about internal mi- 
gratory movements. 

Finally, otlier types of data may be 
adjusted and estimated for special study 
purposes (e.g., Edwards, 1943). The 
above noted methods, however, are by 
far the most common ones employed in 
demography. 

Methods of Analyzing Data 

Witliout question tlie greatest virtu- 
osity in method displayed by the de- 
mographer is that in tlie analytical tech- 
niques he employs. In addition to the 
general techniques of descriptive sta- 
tistics and statistical inference, he has 
devised or adapted methods especially 
to deal with problems of demographic 
analysis. 

For dealing with population “statics” 
the demographer depends largely on 
general statistical descriptive techniques 
with some special rates and graphic 
devices which have become widely 
used. In this latter category are such 
things as the sex ratio, the dependency 
ratio, the index of displacement, and 
the population pyramid (see Hawley, 


chap. xvi). To deal with population 
dynamics, demography has developed 
a rather comprehensive and elaborate 
set of “rates” designed to measure vital 
events or components of population 
change, such as natality, mortality, 
morbidity, marriage, divorce, and mi- 
gration. This is not the place to de- 
scribe or even to catalogue the vari- 
ous population rates ( see Ryder, chap, 
xviii; Dorn, chap. xix). On the whole, 
demographic rates are designed to 
measure change and are calculated as 
approximations to a posteriori proba- 
bility statements. In at least one in- 
stance, the “mortality rate” of the life 
table, a reasonably intensive effort is 
made to approximate a true a posteriori 
probability statement. 

The more complex techniques of 
demographic analysis have resulted 
from comparative demography— from 
efforts to compare demographic phe- 
nomena in space or in time. In attempt- 
ing such comparisons— for example, in 
comparing the mortality of two or more 
populations in space or the same popu- 
lation(s) over time— it became clear 
that if the age and sex composition of 
the respective populations were not 
“controlled,” the differences would re- 
flect differences in population compo- 
sition as well as differences in mortality. 
To deal with this problem, techniques 
of standardization were developed or 
adapted, including techniques of indi- 
rect standardization ( Linder and Grove, 
1943; Kitagawa, 1955). 

As an extension of mortality analysis 
and also as a way of effecting stand- 
ardization for comparative mortality 
studies, the development of the life 
table provided the demographer and 
the actuary with relatively powerful 
analytical tools (see Dorn, chap. xix). 
Moreover, by using the life table as a 
“stationary” population, the demogra- 
pher is able, within a framework of 
explicit assumptions, to set forth the 
implications of observed age-specific 
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mortality rates in terms of the type of 
population structure they would gen- 
erate (Dublin, Lotka, and Spiegelman, 
1949 ). 

Perhaps the most ingenious of demo- 
graphic analytical methods arose in re- 
sponse to a basic question which trou- 
bled demographers for some time: 
What were the implications of observed 
natality and mortality for population 
reproduction, that is, for the ability of 
the population to replace itself in the 
longer run? (see Lorimer, chap, vi; 
Hyrenius, chap. xx). The analytical 
framework developed around the “sta- 
ble population” concept enabled the 
demographer to set forth the implica- 
tions of the observed age-specific fertil- 
ity rates, as well as mortality rates, in 
terms of the type of population struc- 
ture they would generate. By this means 
the demographer was able, in some 
measure, if not completely ( Dublin and 
Lotka, 1925), to analyze away the ef- 
fects of current population age struc- 
ture, the product of past demographic 
history, while assessing the replacement 
implications of observed current fertil- 
ity and mortality. The general birth, 
death, and natural increase rates of the 
“stable population” (the so-called true 
or intrinsic rates ) were in contrast with 
observed general birth, death, and nat- 
ural increase rates. The measure of 
generation reproduction, the “net re- 
production” rate, was recognized as a 
function of the stable population, and 
the “gross reproduction” rale indicated 
the implications of observed fertility if 
there was no mortality. The demogra- 
pher has also been ingenious in devising 
indirect ways of obtaining these rates 
or of obtaining substitute rates for them 
when the data do not permit their di- 
rect calculation. 

One aspect of the techniques de- 
signed to make explicit the implications 
of observed mortality and natality rates 
deserves special mention. That is, in 
form, the rates constnicted to achieve 


this objective— either the gross and net 
reproduction rates on a generation basis 
or the “true” or “intrinsic” rates on an 
annual basis— appear to refer to the fu- 
ture in a way which gives them the 
aura of predictions. Actually, the one 
thing the demographer is usually cer- 
tain of is that the age-specific death 
and birth rates used in constructing the 
stable population will not prevail in- 
definitely. Yet, the fact that the rates, 
in form, describe a phenomenon that 
would occur at a future date led lay 
persons, and sometimes persons who 
should have known better, to interpret 
them as having predictive value. It is 
rather interesting that the eflFort to ana- 
lyze cross-sectional data led to rates 
which took the form of predicting the 
future in a way that is not warranted; 
and contrariwise, as is indicated below, 
efforts to predict the future in the form 
of population projections often have 
little value as predictions but may serve 
as important analytical models. It may 
be observed that these apparently per- 
verse results flow, in each instance, 
from the failure to recognize the func- 
tion and limitations of concepts as tools 
in science. 

More recent methodological develop- 
ments have focused on still another vex- 
ing problem, that of distinguishing 
cyclical and other variations in time 
from secular trend in fertility. The na- 
ture and limitations of the data forced 
the demographer to make time analyses 
of fertility from measures of current 
fertility (see Ryder, chap, xviii). But 
current fertility is not necessarily a 
good indicator of the fertility of a wom- 
an over her entire reproductive period. 
With the increasing ability of popula- 
tions to control their fertility— to defer 
fertility or to make up for deferrals— 
trends in current fertility may well 
prove to be poor indicators of trends 
in generation fertility. This problem be- 
came an acute and embarrassing one 
when demographers were unable to 
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tell whether the postwar boom in fer- 
tility represented merely a cyclical up- 
turn or a reversal in secular trend. 

This time-analysis problem led to 
greater attention to longitudinal, as op- 
posed to cross-section, study and to the 
emergence of "cohort fertility” analysis. 
Such analysis focuses on the fertility of 
birth or marriage cohorts of women and 
arranges the data in such a way as to 
make possible the time analysis of 
"completed fertilities” of women or 
their cumulative fertility at specific 
stages in their childbearing careers, for 
comparison with other cohorts at com- 
parable stages. This longitudinal ap- 
proach, bolstered by controlling other 
variables, such as age at marriage, du- 
ration of marriage, and parity, has al- 
ready contributed greatly to the un- 
scrambling of secular trend from other 
time variations; and it may be ex- 
pected to contribute even more as long- 
er series of cohort data become avail- 
able (Hajnal, 1947; Whelpton, 1954). 
The results of cohort fertility studies 
have tended to einphasizti the value of 
longitudinal analysis in general; and 
cohort mortality analysis, generation 
life tables, work histories, and other co- 
hort analytical approaches will un- 
doubtedly receive more attention in the 
future. Such a conclusion is suggested 
by the recent appearance of a number 
of studies concerned with occupational 
and industrial mobility which involve 
variations on the cohort approach and 
technical innovations in the handling 
of "mobility statistics” (Bogue, 1950; 
Rogoff, 1953; Glass, 1954; Blumen ct 
aJ., 1955). These studies, incidentally, 
provide c.'vidence that methodological 
developments arc likely to follow upon 
the expansion of demographers’ sub- 
stantive and theoretical interests into 
new fields. 

In addition to the foregoing analyti- 
cal methods, it should be noted that the 
current tendency to constnict formal 
mathematical-statistical models, deter- 


ministic or stochastic, is evidenced in 
respect of demographic as well as other 
phenomena (Karmel, 1947, 1948a, b; 
Kendall, 1949; Yntema, 1952; Goodman, 
1953; Henry, 1953). To date, however, 
with the exception of stable popula- 
tion theory, such model-building in de- 
mography has been relatively limited. 
Of a somewhat different character are 
the efforts of demographers to calcu- 
late empirical population “projections” 
which are further considered below. 

Largely as a result of practical inter- 
ests in population forecasts, the demog- 
rapher has devoted considerable energy 
to population prediction and projection 
(see Grauman, chap, xxiii). The quan- 
titative nature of demographic data 
and method lends itself readily to the 
calculation of future populations. But 
projections of future population often 
have diverged rather widely from the 
actual course of population change. 

Tlie errors in the estimates of future 
population for contemporary Western 
countries have generally been attrib- 
uted primarily to the difficulty of an- 
ticipating the course of the birth rate 
and the magnitude of migration flows. 
Projections of future population based 
on the aging of the population already 
born, that is, projections based solely 
on mortality, under recent conditions 
have provided more accurate forecasts 
than projections of future population 
including the components of fertility 
and migration. The prediction of the 
course of the birth rate or of internal 
migration is much more hazardous than 
the prediction of mortality because of 
the much greater sensitivity ( under 
modern conditions) of the former to 
variations in social, economic, and po- 
litical variables. In consequence, the 
demographer can hardly predict the 
course of the birth rate or migration 
with great accuracy until students of 
other disciplines are able to achieve 
good predictability of such phenomena 
as the course of the business cycle, hot 
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or cold wars, or technological develop- 
ments. Moreover, it may be that demo- 
graphic predictions will always have 
limitations imposed by “historicism.” 
However, even if predictions were re- 
stricted to a relatively short period, 
such as a few decades or even a few 
years, they would still have considera- 
ble utility as devices for exploring the 
implications of current population 
trends or as bases for planning and ad- 
ministration. 

As a result of the great changes in 
population phenomena produced by 
World War II, which belied many of 
the prewar expectations of demogra- 
phers, it has been increasingly recog- 
nized that demographers have definite 
limitations in their ability to predict fu- 
ture populations ( Davis, 1949 ) . De- 
mographers have become increasingly 
aware of the fact that they are able to 
make only conditional predictions, that 
is, predictions which are tied to specific 
assumptions. Thus, the demographer 
increasingly speaks of his predictions as 
“projections”— that is, indications of the 
course of population change within the 
framework of explicitly stated assump- 
tions. The prudent demographer is now 
likely to be quite modest about the ex- 
tent to which his “assumptions” may be 
expected to hold. 

In the light of these developments 
population projections may be regarded 
as a form of model-building rather than 
as predictions or forecasts of events. 
They may often be used as if they were 
predictions or forecasts because they 
are the best that can be done in efforts 
to foresee population changes. But the 
demographer must admit that he is in 
no position to indicate whether his as- 
sumptions, usually based implicitly on 
the continuation of past trends in social, 
economic, political, and other events, 
will hold. 

Population projections as models 
may, of course, have important analyti- 
cal uses and, in consequence, may be 


tliought of as analytical as well as pre- 
dictive techniques. Variations in the as- 
sumptions on which projections are 
made may illuminate the interaction of 
demographic and non-demographic 
variables and thus help to “explain as 
well as to predict. It is well to realize, 
however, that demographers have not 
ordinarily used the comparison of pro- 
jected or predicted changes with actual 
changes as a means of testing the ade- 
quacy of explanatory tlicories. 

This is not the place to review in de- 
tail the techniques of calculating future 
populations. Suffice it to say that the 
methods are, like tlie methods of cur- 
rent population estimation, classifiable 
into three types : forms of mathematical 
extrapolation, empirical forms of com- 
ponent projections, and combinations 
of the above methods. As in respect of 
otlicr demograpliic techniques, the de- 
mographer has, on the whole, displayed 
technical competence in utilizing and 
adapting mathematical techniques of 
extrapolation and in devising empirical 
methods for calculating future popula- 
tions, including the widely used tech- 
niques of component projection and 
ratio estimation. 
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4. Demography as a Body of Knowledge 

PHILIP M. HAUSER AND OTIS DUDLEY DUNCAN 


In a sense, science is like exploration: 
beginning in a small region whose con- 
tours liav(! been charted, it expands 
over the world, bringing new continents 
to light, establishing their coastlines 
with ever greater precision, and adding 
more and more detail to the maps of 
their interiors. At any time the scien- 
tist’s map of the universe, then, would 
show much information for some re- 
gions, sketchy data and conjectures for 
others, and expanses of unexplored ter- 
ritory for still others. Scientific progress 
would result in the shrinkage of the 
second two categories and would ne- 
cessitate the preparation of more maps 
on larger scales to accommodate the ac- 
cumulation of knowledge about the 
areas under exploration. Were this im- 
agery accurate, one might take inven- 
tory at some point in time, indicating 
which areas arc relatively well known, 
which are now being penetrated, and 
which remain virtually terra incognita. 

Tliere are, of course, grave difficul- 
ties with such a metaphor. The very de- 
velopment of science not only brings 
into view continents whose existence 
was hitherto unsuspected but itself cre- 
ates an expansion of tlie universe to be 
investigated. In a very real sense, the 
more we know, the less we know, for 
new knowledge continually forces a re- 
assessmi^nt of the relative importance of 
areas of ignorance. 

FACTITTAL INFORMATION 

For the sake of a quick perspective, 
let us for the moment maintain a naive 
view of the task of demographic sci- 
ence. What do we actually know of the 


most elemental facts of human popula- 
tion? 

For temporal perspective, population 
history might be divided into (1) the 
half-million or million years of prehis- 
tory which witnessed the evolution of 
man to his modem form and the evolu- 
tion of his culture ( in certain areas ) to 
the stage of settled communities of 
some size; (2) the pre-Christian period 
of history; (3) the Christian era, down 
to (4) the modern era, which as far as 
population history is concerned may be 
said to encompass the last three cen- 
turies.^ 

Little enough is known of biological 
and cultural evolution during prehis- 
tory, as the anthropologist would be 
quick to agree. Still less is known about 
the population phenomena of this pe- 
riod. Archeological data— skeletal re- 
mains and fragments of material cul- 
ture— provide a basis only for rough in- 
ferences or guesses, supplemented as 
they may be with analogies from con- 
temporary primitive peoples. (Very 
few of the latter, in fact, have been sub- 
ject to more than the most cursory de- 
mographic study.) This whole period, 
then, is almost entirely demographic 
“terra incognita.” One may expect the 
quantity and value of the conjectures 
about it to increase as archeologists and 
physical anthropologists come to appre- 

1 Tliis paragraph and the ones to follow do 
not purport to state results of careful scholar- 
ship. Neither tlie symposium nor the back- 
ground of the editors includes any substantial 
coverage of historical demography. The pur- 
pose of tlie discussion, as was indicated, is to 
provide a “quick perspective/' 
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date the insights that may be gained 
from conceptualizing the life of pre- 
historic man in demographic as well as 
morphological and cultural terms. 

From the dawn of history to the be- 
ginning of the Christian era (approxi- 
mately) only the very haziest outlines 
of population developments have been 
discerned. Historians know, very rough- 
ly, the limits of the areas inhabited by 
“civilized” peoples and under their mili- 
tary control from time to time. The ex- 
pansion of the ecumene can be de- 
picted in broad terms, but what the 
population changes accompanying this 
expansion were is uncertain. That the 
several millenniums witnessed a slow 
growth of world population but at rates 
varying considerably from time to time 
seems highly probable; little effort has 
been made to estimate details of these 
changes except in a few very restricted 
areas and periods. 

The justification for recognizing a 
third period, approximately coinciding 
with the beginning of the Christian era, 
is that some scholars have been willing 
to hazard fairly comprehensive guesses 
as to what the magnitude of world pop- 
ulation and its general pattern of dis- 
tribution were at that time. Bennett 
(1954, chap, i) cites estimates by Be- 
loch and Wright of the numbers inhab- 
iting the continent of Europe at the be- 
ginning of the era and four hundred 
years earlier. Various scholars have put 
together series purporting to show the 
growth of population in China since 
400 B.c. (Taylor, 1956; Usher, 1956), 
although there is a good deal of varia- 
tion in their interpretations of the 
source materials. Usher (1956) at- 
tempted a map of “stages of settlement” 
in Eurasia in a.d. 14; significantly, the 
next dates for which he gives compara- 
ble estimates are 1340 and 1600. His- 
torians seem fairly confident about ma- 
jor cycles of population increase and 
decrease in the Mediterranean-Euro- 
pean world during the Christian era 


(Russell, 1956), and Bennett has ven- 
tured estimates of world population 
subdivided by continents at fifty-year 
intervals from a.d. 1000 on. None or the 
figures for this entire period, of course, 
is more than a carefully reasoned esti- 
mate, although greater confidence may 
be placed in the estimates for certain 
countries at certain times than for the 
figures for entire continents at any time 
during the entire period. None of the 
figures is derived from a “census” in the 
modem sense of the term; the available 
materials include partial counts and 
lists of various kinds to which highly 
approximate adjustment factors must 
be applied, and these are generously 
supplemented with conjectures based 
on fragmentary information about set- 
tlement patterns, subsistence tech- 
niques, trade activity, and the like. The 
analytical value of the estimates, say, 
for studies correlating population 
movements and economic changes is 
compromised by the fact that the pop- 
ulation estimates depend in part on 
what is known or suspected about eco- 
nomic conditions— the two are not 
wholly independent items of informa- 
tion. 

The “modern” period is dated from 
1650, primarily because the estimates of 
world population by continents made 
by Willcox and Carr-Saunders for that 
date have been widely accepted by de- 
mographers as a basis for describing 
population trends since that time (Ben- 
nett, 1954; United Nations, 1956). 
These estimates, like those for earlier 
dates, are highly conjectural. However, 
the “modern” period does witness the 
beginning of considerable interest in 
the facts of population, manifested in 
the appearance of numerous contempo- 
rary population estimates. The begin- 
nings of essentially modern forms of 
population enumeration and registra- 
tion also fall within this period. In gen- 
eral, the more recent the date within 
this period, the greater the coverage of 
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world population by censuses. Even the 
most recent figures for world popula- 
tion, however, incorporate estimates for 
fairly sizable populations. It is doubt- 
less no accident that the “modem” pe- 
riod in terms of our knowledge of the 
facts of population growth coincides 
with the ^'modern” period in terms of 
patterns of growth. The period since 
1650 has witnessed a grov^ of world 
population at continually increasing 
rates— rates considerably above those 
believed to prevail over any other ex- 
tended interval during the last couple 
of millenniums. One might add that the 
concept of “world population” as any- 
thing more than an arbitrary summa- 
tion of regional populations only begins 
to take on meaning within the modem 
period. During this period the major 
subdivisions of the world have become 
economically and socially interrelated 
to such a degree that population growth 
in one region responds more or less di- 
rectly to conditions in other regions; 
prior to this time population trends in 
the various world regions probably 
moved in virtual independence of one 
another. This is not to say that in the 
modem period growth takes place at a 
uniform rate in aU regions— far from it. 
But forces of commerce, settlement, im- 
migration, cultural diffusion, and mili- 
tary conflict come to be global influ- 
ences on population in this period. 

It is clear that most of what demog- 
raphers “know” about population per- 
tains to the modem period, and to the 
more recent part of it, at that. More- 
over, it seems certain that this will al- 
ways be the case, with the exception 
that more may be learned about the fu- 
ture as it becomes the present. There is 
a great deal that can be done with the 
methods of historical and archeological 
investigation to establish a plausible 
generalized account of the character of 
population changes in the more or less 
remote past. But however prodigious 
the efforts of such investigators, they 


will not be able to provide the counter- 
part of the relatively precise quantita- 
tive material available for populations 
subject to census and registration sys- 
tems. This should be a sobering obser- 
vation for anyone who cares to reflect 
on the status of demography as a sci- 
ence. If the basic data needed for what 
is now understood as demographic 
analysis are forever imavailable— except 
for die tiniest fraction of the period in 
which human populations have inhab- 
ited the earth— the generalizations 
reached by applications of demograph- 
ic analysis must be appropriately lim- 
ited in scope. In attempting broad 
propositions about the course of popu- 
lation change, demographers of course 
resort to largely deductive methods of 
historical reconstruction or typology 
(as in descriptions of “pre-industri^” 
or ‘Tiigh growth potential” popula- 
tions). Whether these compare favor- 
ably with the kinds of retrospective ex- 
trapolations appearing in other sciences 
has seldom been discussed. 

The situation is actually even more 
serious than has been indicated. What 
is “known” about population in the 
modern period pertains largely to pop- 
ulations which have themselves under- 
gone “modernization,” i.e., principally 
the populations of European countries 
and regions settled by Europeans. In 
identifying the “terra incognita” of de- 
mography, therefore, one needs not 
only the historical perspective of the 
preceding paragraphs but some assess- 
ment of the availability of information 
on a regional basis for the “modern” 
period. Some indication of the nature 
of the problem is given in Linder s pa- 
per (see Table 1, chap. xv). Whereas 
an estimated 99.7 per cent of the popu- 
lation of Europe was enumerated in a 
census sometime within the period 
1945-54, the corresponding figure for 
Asia was 85.4 per cent, and for Africa 
only 63.7 per cent. The situation for the 
mid-twentieth century was no doubt 
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more favorable than that at any pre- 
ceding time. 

What these facts mean is that 
knowledge of population change tends 
to be highly selective of populations 
and time periods in which rapid 
changes occur. The modem period as a 
whole, as was indicated, is one of rapid 
growth— world population is now five 
times as large as it was a scant three 
centuries ago. The countries for which 
the most data are available and about 
which most is known, on the whole, are 
those experiencing outstandingly high 
rates of growth during this period. It is 
not too much to say that this circum- 
stance has given a strong bias to con- 
temporary population theory. What is 
often regarded as the major theoretical 
accomplishment in the field is the the- 
ory of “demographic transition,” i.e., a 
generalized account of the components 
of population change and the socioeco- 
nomic circumstances attending the 
rapid population growth of ( primarily ) 
European peoples in the modem pe- 
riod. One finds in the literature some 
discussion and documentation of popu- 
lations not undergoing rapid secular 
growth— but primarily from the stand- 
point of their prospects for doing so 
(‘Tiigh growth potential”) or the con- 
sequences of their completion of a 
rapid growth cycle (countries of “in- 
cipient decline”). No doubt this bias 
reflects a preoccupation with problems 
thought to be relevant for contempo- 
rary population policy, as well as the 
differential availability of factual infor- 
mation. Whatever the explanation, it is 
almost certain that the c‘ontours of the 
relatively unexplored portion of the 
universe of demographic phenomena 
are strikingly different from those of 
the relatively well-explored portion. 

Before dropping the analogy of sci- 
entific “exploration,” still a third per- 
spective should be suggested. Knowl- 
edge of total population size and rate of 
growth is, of course, only the starting 


point of the knowledge the demogra- 
pher would like to accumulate. He is 
interested almost as much in the facts 
of population distribution and compo- 
sition as in those of size and growth, 
and he aspires to measure the compo- 
nents of change in size, distribution, 
and composition. It may be taken as 
axiomatic that the knowledge of these 
matters is less complete than that of 
total numbers. Censuses, for example, 
vary greatly in subject-matter coverage 
and detail of tabulation, and in general 
they provide more meager information 
on composition and distribution the 
more remote the period in which they 
were taken. Similar comments apply to 
vital statistics and other sources of 
demographic data. Comments made 
earlier about the selectivity of knowl- 
edge on population change apply with 
even greater emphasis to knowledge of 
the components of population change. 
Although it is by no means true that 
demographers have analyzed all the 
data at their disposal, by and large the 
factual knowledge they have accumu- 
lated reflects the volume and adequacy 
of the available data. Hence the discus- 
sion of demographic data in chapter hi 
and the information in chapter xv of 
the symposium give a pretty good in- 
dication of what demographers know 
on the strictly factual level or what they 
can be expected to know as a result of 
ongoing research. 

The “naive” view of scientific explo- 
ration is, of course, inadequate for the 
assessment of a discipline as a body of 
scientific knowledge. The discussion 
has already acknowledged, implicitly, 
that a collection of census tables by it- 
self does not constitute ‘Tcnowledge.” In 
the scientific sense, knowledge com- 
prises not discrete “facts” but, at a min- 
imum, critically analyzed information 
ordered in terms of a conceptual 
scheme. Moreover, the kind of knowl- 
edge to which a science aspires is of a 
general and abstract character, taking 
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the form of an integrated set of propo- 
sitions having both empirical validity 
and predictive, explanatory, and heuris- 
tic value. In short, scientific knowledge 
is “theoretical” knowledge, however 
rudimentary may be the “theory” with- 
in which facts find their place. Having 
indicated roughly the limitations on 
demographic knowledge arising from 
the selective availability of factual in- 
formation on population, it is appropri- 
ate to review the character of the theo- 
retical knowledge established by popu- 
lation research. It will be well to con- 
sider at some length the character of 
the theory with which students of pop- 
ulation operate. As may be anticipated 
from carlicT remarks, to take up “popu- 
lation theory” is to project the discus- 
sk)n out oMhc realm of-^emography” 
in the strict sense of our earlier defini- 
tion and into a consideration of alter- 
native frames of reference in the study 
of population. Some issues that arise 
from the juxtaposition of such alterna- 
tives will emerge rather clearly in the 
treatment of theory. 

POPULATION ITIEOnY 

Social scientists, including demogra- 
phers, frequently voice one of two com- 
plaints about their respective disci- 
plines: either the discipline is too much 
preoccupied with theory and theories, 
or it does not give enough attention to 
theory. A superficial review of intellec- 
tual histoiy suggests that there is a 
cyclical alternation in the relative pop- 
ularity of the two views. Whether or 
not this is a fair generalization, it seems 
to be true that students of population 
ha^T^ liecome more conscious of sup- 
posed theoretical shortcomings in re- 
cent years than they were a couple of 
decades ago, and there seems to be less 
apprehension now than formerly that 
demography will succumb to the temp- 
tation to substitute “armchair” cogita- 
tion for empirical research. 

The view that demography is short 


on theory is most succinctly stated in 
the symposium by Moore (chap, 
xxxiii ) : “If a standard complaint about 
sociology is that it has 'too much’ the- 
ory, a standard complaint about de- 
mography is that it has ‘too little.’ 
What is generally meant in the case of 
sociology is that competing conceptual 
systems and theories have not been ad- 
judicated and that empirical generali- 
zations are often not related in any 
systematic way. What is generally 
meant in the case of demography is 
that a pervasive preoccupation with re- 
finement of measurement and with ad 
hoc explanations for observations leads 
to an avoidance of the fundamental 
question. What do we want to know?” 
In similar vein Vance (1956, p. 88) 

“Tj. X* _ 

XL accujja auiiii.; luiic aiiiuc wc 

have made any investment of our own 
in basic theory.” These arc not isolated 
judgments. For example, a sociologist 
refers to “the demographers indiffer- 
ence to theory” (Jones, 1956, p. 42), 
and one of the editors of this volume 
has made casual reference to the “tend- 
ency ... to produce discrete, descrip- 
tive studies with little or no attention 
to theoretical framework” (Hauser, 
1956, p. 78). 

Such assessments are not to be taken 
lightly, for if they have substance, they 
indicate basic inadequacies in at least 
one “part” of population study which 
must be impeding the advance of the 
field as a whole. Before accepting these 
judgments at face value, however, it is 
well to make a fairly careful survey of 
the field to determine wherein and to 
what degree they may be justified. We 
will consider first whether demogra- 
phers and students of population ap- 
pear to have an adequate conception of 
the nature and functions of theory in 
science. To anticipate the conclusion, it 
seems that they are reasonably sophis- 
ticated on this score. Consequently, 
any theoretical shortcomings cannot be 
charged wholly to a lack of apprecia- 
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tion of theory. Second, we shall exam- 
ine selected bodies of theory and at- 
tempt, without summarizing them in 
detail, to bring out various issues that 
have arisen in connection with efforts 
to formulate theories of population. 

Demographers' Conceptions of Theory 

Students of population spend rela- 
tively little time in debating subtle 
points in the philosophy of science or 
in self-criticism at a very general meth- 
odological level. Consequently, one 
finds in the literature comparatively 
few discussions by demographers of the 
nature of scientific theory and related 
topics. It docs not follow that demogra- 
phers as a class are unusually naive 
about such matters, for they doubtless 
are as fully exposc'd as anyone else to 
the methodological discussions that go 
on in other disciplines. Tlic evidence of 
the present symposium is that demog- 
raphers understand prc’tty well what 
science is all about and what theory has 
to do with it. 

This symposium furnishes a sample 
of demographers’ views on the role of 
theory, but it will be expeditious to 
supplement its materials by reference 
to a collection of papers reprinted un- 
der the title Population Theory and Pol- 
icy (Spenglcr and Duncan, 1956), and 
to other essays. From these materials 
one can assemble a fairly representa- 
tive selection of dc'inographers’ views 
on what constitutes scientific theory 
and what the functions of theory are. 
Following a somewhat infonnal digest 
of these views, attention will be given 
to some of the issues that may be in- 
volved in the evaluation of demogra- 
phy as a science from the standpoint of 
its theory. 

What are tlie elements or ‘‘ingredi- 
ents” of theory, as demographers have 
identified them? The term “theory” 
sometimes is used in a general and non- 
technical way to refer to “men’s views 
concerning the causes and the conse- 


quences of population movement and 
change” (Spengler and Duncan, 1956, 
p. 3); in this broad sense theory is in- 
clusive of doctrine, speculation, discus- 
sion, investigation, and virtually any 
other treatment of population. The 
same authors note, however, that in the 
development of population theory, 
“conjectures” appeared early, to be su- 
perseded only fairly recently by “ex- 
planatory principles,” which in turn 
tended to find their place in “an organ- 
ized body of scientific knowledge cen- 
tered about population” in the late 
eighteenth centuiy. 

Another somewhat casual use of the 
term “theory” identifies it with the 
semi-speculative elaboration of highly 
general “laws” of population growth. 
Among the “theories” of population of 
this kind that demographers still some- 
times discuss are those of Marx, Sadler, 
Doubleday, Spencer, Gini, Dumont, 
and Carr-Saunders, many of which are 
polemically oriented to the views of 
Malthus (Spengler and Duncan, 1956, 
pp. 5-54 ) . It is probably true that a ma- 
jority of contemporary demographers 
with strong empirical orientations re- 
gard such broad “theories” or specula- 
tive generalizations as discredited and 
question their value even as patterns 
for the kind of theoretical development 
that students of population should at- 
tempt. Insofar as one finds among some 
demographers a lingering antagonism 
to the very idea of “theory,” such an- 
tagonism is doubtless directed in large 
part to this kind of theorizing. 

Coming to the more limited and spe- 
cific usages of the term “theory” and 
the more careful considerations of what 
theory comprises, several “kinds” of 
theory may be identified. I.orimer, in 
chapter vi, presents a statement on 
“analytieal theory” described as the 
“mathematical development of . . . nec- 
essary relations” among population 
phenomena ( see also A. J. Lotka, 1956fl, 
h); this type of theory is contrasted 
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with the "purely hypothetical construc- 
tion” of a contingent relationship, such 
as is found in the logistic growth for- 
mula (Lorimer, chap. vi). Another 
contributor describes theory as a "group 
of related empirical generalizations” 
(Moore, chap, xxxiii). Elsewhere, “the- 
ory” seems to be used synonymously 
with "models into which enter func- 
tional relations, the general character 
and direction of which, but not their 
specific and concrete content, are 
known” (Spengler, ehap. xxxii). The 
notions of "frame of reference” and 
“referential concepts” are employed in 
one contribution ( Duncan, chap, 
xxviii), and the importance of develop- 
ing "concepts” useful for population 
theory is stressed in another (Vance, 
chap. xiv). The use of "theoretical esti- 
mating models” employing "stable rela- 
tionships” derived from empirical stud- 
ies is described by Grauman (chap, 
xxiii ) . At least one paper in the sympo- 
sium discusses purported ‘laws” of pop- 
ulation, but in the sense of fairly spe- 
cific empirical uniformities (Dorn, 
chap. xix). 

One formal attempt to indicate a 
"specific sense” for the term "theory” 
suggests that it embraces "both the 
construction and use of hypotheses and 
the transformation of hypotheses, to- 
gether with what already is known, into 
models designed to represent reality in 
relatively simple and comprehensible 
tenns.” It is further suggested that the 
function of tlieory is "to make data 
meaningful, to reveal what relation- 
ships obtain, to disclose what data are 
important, and to permit economical 
use of data” (Spengler and Duncan, 
1956, p. 86). A slightly different em- 
phasis is found in a volume with "the- 
ory” in its title which refers to "the 
complex of related definitions, classifi- 
cations, and hypotheses which give po- 
tential facts their meaning.” It also in- 
dicates that one of the primary objects 
of "theory construction” or “model- 


building” is "the careful formulation of 
a set of interrelated ideas from which 
it is possible to deduce meaningful the- 
orems, by which we mean simply a 
body of conceivably refutable proposi- 
tions” ( Leibenstein, 1954, p. 5). An un- 
usually (for demography) explicit dis- 
cussion of the elements of theory indi- 
cates that there are at least four: a 
“frame of reference,” a “set of deduc- 
tive propositions” which concern inter- 
relationships among variables which 
the frame of reference defines, a “set of 
empirical propositions” which have 
been verified by systematic observation, 
and "crude empirical propositions” 
which have been thus far validated 
only by common-sense observation 
(Davis, 195.5, p. 542). 

Some of the functions of theory are 
implied in the statements already cited; 
nonetheless, it is well to inquire ex- 
plicitly what demographers think the- 
ory does. 

"Analytical theory,” according to its 
exponents, provides a “frame for em- 
pirical investigations” (Lorimer, chap, 
vi), or as I.otka put it, "formal relations 
will serve us as guides in the examina- 
tion and interpretation of the empirical 
data” (1956, p. 135). Moreover, such 
theory may be used to "discover rela- 
tions not otherwise apparent among ac- 
tual processes” (Lorimer, chap. vi). 
Whereas "the study of necessary rela- 
tions , . . can never reveal to us any fact 
of which the truth is not already con- 
tained in the premises,” such truths and 
the interrelations of facts are not nec- 
essarily self-evident and have to be 
brought out "in the investigation of 
general demography by the deductive 
method” (Lotka, 1956a, p. 96). (What 
is here called "analytical theory” is 
sometimes referred to by other writers 
as "pure theory” or "formal theory.”) 

TTic theoretical role of the "frame of 
reference,” as described by Davis 
(1955), is to "define variables,” and the 
frame of reference is “mainly a matter 
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of purposive definidon” It ^'provides a 
systematic criterion of relevance" and 
‘"a set of interrelated categories in 
terms of which an empirical system is 
to be described." It may be used to dis- 
cover instances in which phenomena 
have failed to be “fully described with- 
in the system" and thus as an aid in lo- 
cating “important gaps in available 
knowledge. A somewhat diflFerent 
function is suggested by Frank (chap, 
xxvii); “at least some general popula- 
tion theory may provide a frame of ref- 
erence: it should be able to define lim- 
its within which all organic populations 
must exist." Analogously, Moore indi- 
cates that “one major function of socio- 
logical theory at the highest level of gen- 
eralization is the identification of uni- 
versal in social systems," a contention 
relevant to the present inquiry, inas- 
much as “a view of human societies in 
terms of requisite functions explicitly 
brings demographic variables into the 
scheme of sociological theory" (chap, 
xxxiii ) . 

Thomas (chap, xxii) maintains that 
the “formulation of questions to be ad- 
dressed to the empirical data necessar- 
ily entails model-building,” and he in- 
dicates that “theorists have applied a 
variety of methods" at “different levels 
of abstraction” to this end; reasons are 
given for supposing that “construction 
of models" will be of aid in filling “im- 
portant gap[s] in our fundamental con- 
cepts." Vance (1956, p. 92) states that 
“the function of theory is not to give 
answers to all questions which may 
arise; rather it is to see that in the un- 
folding of science the ‘right’ questions 
get asked in the nght’ context.” 

Moore implies that “generalizations 
can be derived" from an appropriate 
“theoretical approach" and that a suit- 
able theory “provides avenues for . . . 
wider empirical generalizations” ( chap, 
xxxiii). Spengler suggests that through 
the “use of theory and models” certain 
“effects of demographic change" can be 


ascertained, and “their magnitude is 
roughly determinable, even in the ab- 
sence of much information" ( chap, 
xxxii). More specifically, Lotka (1956a, 
p. 96) points out that “the study of Pop- 
ulation Analysis along deductive lines 
. . . enables us, on occasion, to obtain in- 
directly information for which the direct 
observational data have not been, or 
for one reason or another can not be, 
obtained," and Crauman (chap, xxiii) 
states that “theoretical estimating mod- 
els" can be constructed “from which 
quantities can be inferred that are con- 
sistent with some given quantities un- 
der average conditions” These claims 
may be compared with the caution 
voiced by Leibenstein (1954, p. 6) re- 
garding the example of “theory con- 
struction or model-building" with 
which he is concerned. It cannot, he 
states, “in any way add to the stock of 
factual knowledge in the sense of ad- 
ditional empirical or historical informa- 
tion," although it “may lead to one or 
more non-trivial theorems or proposi- 
tions that can be put in such form as to 
be conceivably falsifiable by empirical 
research.” He notes, however, that “a 
theory need not be correct to be use- 
ful," inasmuch as the questions it raises 
(a function already mentioned) may 
lead to a correct theory. 

The function of theory in organizing 
knowledge is stressed by some writers. 
Thus Vance suggests that theory could 
provide for demography “a binder for 
its diverse findings” (1956, p. 88). 
Moore believes that the “theory of de- 
mographic transition” can provide “in- 
tegration with sociological theory" and 
"incorporation of other areas of demo- 
graphic research into a ‘main body’ of 
principles of social, including demo- 
graphic, change” (chap, xxxiii). 

It may be an accident of sampling, 
but it is curious that in the discussions 
under review not much emphasis is 
placed on “explanation” as a function of 
theory. However, Westoff ( 1956, p. 
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401 ) refers to "theories which were ad- 
vanced to explain . . . relationships dis- 
covered” and were "largely of the so- 
called ex post facto' variety and at best 
. . . can be considered as only more or 
less plausible inferences.” He appears 
to suggest that explanations are better 
generated as "analytical hypotheses” 
formulated in advance of studies. Two 
closely related functions are identified 
by Peacock (1956, p. 202). In his view 
a suitable population theory has "gen- 
eral interpretative value,” insofar as it 
clarifies issues in discussions, although 
it is incapable of resolving questions of 
fact. Secondly, it may have "use for 
prediction purposes.” 

In a tentative synthesis of the mate- 
rials so far presented, one may conclude 
that, according to demographers, the 
"ingredients” of theory include: (a) 
concepts defined within a frame of ref- 
erence; (h) empirical propositions, 
generalizations, or laws (which may 
vary in generality and credibility); (c) 
propositions, hypotheses, or theorems 
deduced or constructed from other ele- 
ments of theory, with these taking the 
form of (d) "neccssaiy relations,” 
"models” incorporating necessary and/ 
or empirical relations, or "purely hypo- 
thetical constructions.” One might, 
therefore, be said to be "theorizing” if 
he were engaged in such diverse activi- 
ties as defining new concepts, elaborat- 
ing a frame of reference, stating as- 
sumptions, making deductions, or con- 
structing explanatory or predictive 
models. 

If the last statement is accepted, it 
can be interpolated here that a good 
deal of "theorizing” in demography 
takes the form of making what are 
called "population projections” ( dis- 
cussed in chap, xxiii). A projection is 
the deduction, from a set of assumed 
quantities and relationships, of a 
"model” of future population change. 
Although projections often are made 
with the intent of supplying or suggest- 


ing a forecast of future events, it has 
been emphasized, by Hajnal (1955, p. 
309) among others, that "a projection 
can be useful as a piece of analysis 
even if its accuracy is low.” 

In summary of the functions of the- 
ory alluded to by demographers, it ap- 
pears that theory may be used to organ- 
ize knowledge; guide or frame empirical 
research, furnish criteria of relevance, 
or raise questions for investigation; de- 
fine variables; identify "univcrsals” and 
limits of empirical variation; disclose 
gaps in knowledge; infer unknown 
quantities; generate propositions; ex- 
plain relationsliips; interpret facts; and 
predict. The emphasis placed on one or 
another of these functions may vary, of 
course, from one demographer to an- 
other, as may the amount of attention 
given to each of the several listed "in- 
gredients” of theory. 

TIk? foregoing somewhat atomistic 
summary of the views of various popu- 
lation studemts on the nature of theory 
and the functions of theory probably 
does scant justice to any one of them. 
Nonetheless, certain critical observa- 
tions appear to be in order, without im- 
plying that the criticisms pertain to 
any one writer in particular. 

To begin with, in comparison with 
the conception of the nature and objec- 
tives of science stated in chapter ii, 
there is relatively little emphasis in the 
statements of demographers on the ex- 
planatory and predictive functions of 
theory. At least in the opinion of many 
writers on scientific method, what dis- 
tinguishes propositions of a "theoreti- 
cal” character from mere empirical gen- 
eralizations is that the former state 
considerations as a consequence of 
which certain empirical regularities are 
expected to obtain and indicate condi- 
tions under which such regularities will 
hold; i.e., theories are supjK)sed to "ex- 
plain” and "predict” the facts at the 
command of a discipline. Moreover, the 
greater the number and variety of such 
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facts that are brought under the scope 
of a theory, the more powerful the the- 
ory is supposed to be. If this crucial 
feature of scientific theory is neglected, 
it becomes possible to accept as “theo- 
ries” various bodies of discourse which 
incorporate several of the ingredients of 
theory (such as concepts, definitions, 
and deductions) but which fail to per- 
form the principal function of theory. 
It may well be, for example, that one of 
the typical shortcomings of population 
theories is that they are stated so gen- 
erally or abstractly that they fail to 
“make contact” with the facts or with 
regularities which have thus far been 
established empirically or, what comes 
down to the same thing, that tlienr pre- 
dictions are of such a general character 
that they arc not readily refuted or 
confirmed by evidence now available 
or likely soon to become available. 

Second, the preceding criticism may 
be closely related to the fact that de- 
mographers appear to emphasize insuf- 
ficiently that “theory” is but one ele- 
ment or aspect of a corpus of scientific 
knowledge which does not develop in 
isolation from other aspects of science. 
Thus, in failing to emphasize sufficient- 
ly the distinctive function of theoiy, 
demographcTs may also have neglected 
to bring out the close interrelationship 
between theoretical development, the 
accumulation of substantive knowledge, 
and the verification of hypotheses. 

Third, it is not evident in the cited 
writings of demographers that “theo- 
ries” may be stated at widely varying 
levels of generality and with greater or 
lesser scope of applicability. It is possi- 
ble that some of die concern over lack 
of theory in population studies reflects 
a failure to recognize that the functions 
of theory can be performed at different 
levels of specificity and that each level 
is potentially significant for some pur- 
poses. For example, a “theory” at the 
least specific level may merely indicate 
what variables are related to popula- 


tion variation and change. The content 
of the “theory” would then be in the 
form, “Y, a dimension of population 
variation or change, is explained by 
variables Xi, Xo . . . Xn.” More specif- 
ically, the “theory” may be able to spec- 
ify in qualitative terms how these sev- 
eral variables are interrelated; or it may 
go further and suggest the direction of 
the effect of one variable on another, 
perhaps specifying the mathematical 
form of a model of population change, 
without being able to supply the actual 
values of the parameters in the model. 
At the most specific levels a “theory” 
may actually permit the derivation of 
numerical estimates of such parameters 
or, finally (as in the case of a popula- 
tion proj('ction, for example), predict 
the value of some particular variable to 
be observed at a specified place and 
time. It would appear that the level of 
generality and the scope of applicabil- 
ity of tlieories are related in such a way 
that it is difficult to achieve the level of 
specificity desired while maintaining as 
broad a scope as would be desired. To 
achieve broad scope, it may be neces- 
sary to go to the level of least specific- 
ity, at which the most a theory can say 
is that “such and such factors arc prob- 
ably involved.” Of course, the “explana- 
tions” and “predictions” yielded by a 
theory at this level are likely to be so 
vague as to be trivial and uninteresting. 
On the other hand, where a theory 
specifies a mathematical form for cer- 
tain interrelationships ( the logistic the- 
ory of population growth is a good ex- 
ample for the point at issue here, apart 
from other considerations which call 
into question its acceptability as a the- 
ory), it is likely to be found that it ap- 
plies only under certain special circum- 
stances; moreover, it may prove impos- 
sible to specify exactly what these cir- 
cumstances are. In sum, a richer con- 
ception of the levels of generality of 
population theories would enable de- 
mographers to develop more useful no- 



86 


The Study of Population 


tions of the functions they may expect 
population theories to perform. 

A final observation on demographers’ 
conceptions of theory is that most of 
the writers appear to assume tliat pop- 
ulation theory should emanate from a 
single frame of reference, whether it be 
that of some single discipline (such as 
sociology) or that of a hypothetical 
“multiscicnce” but “integrated” disci- 
pline of population study. They appear, 
in general, to have overlooked the im- 
plications of the fact that studies of 
population are conducted from a wide 
variety of frames of reference and that 
the explanations and predictions stem- 
ming from one may be quite different 
in character from those produced by 
another. In particular, insuflBcient at- 
tention seems to have been given to 
specifying the relationship between the 
mode of explanation in terms of “com- 
ponents of change” (which we identi- 
fied earlier as the characteristic type of 
explanation afforded by demographic 
analysis per se) and “causal,” “func- 
tional,” “motivational,” or other kinds 
of explanation afforded by the theories 
prevailing in the several disciplines giv- 
ing systematic attention to population. 
Some further consideration of this 
problem appears a little later in con- 
nection with our discussion of “psycho- 
social theories of fertility.” 

Some Issues in Evaluating Population 

Theory 

The preceding materials are suffi- 
cient to demonstrate the generally so- 
phisticated, though not wholly ade- 
quate, conceptions of the nature and 
function of scientific theory held by de- 
mographers and students of population. 
To venture any evaluation of the status 
of population theory, however, requires 
some account of the kinds of theoretical 
developments that have occurred in the 
field and the issues to which these give 
rise. It is, of course, impossible to re- 
view here the entire corpus of popula- 


tion theories, but it is feasible to pick 
out some of the major kinds of theoreti- 
cal work that have attracted considera- 
ble attention and to sketch certain of 
the issues that arise in connection with 
this work. 

Analytical theory —In chapter vi Lor- 
imer presents some of the problems 
that have arisen in connection with re- 
cent developments in what he calls 
“analytical theory.” His review brings 
out certain “difficulties” that arise in 
“practical applications of stable popu- 
lation theory” and that raise “funda- 
mental questions of a theoretical na- 
ture.” Whereas “analytical theory” was 
conceived by Lotka as a development 
of “necessary relations,” it appears that 
his “stable population theory is ... an 
abstraction, which is very convenient 
and eflBcient in many respects, but 
which is logically incomplete and, un- 
der some conditions, may be errone- 
ous.” This passage is significant in sug- 
gesting the criterion of “completeness” 
for a body of analytical theory. It seems 
appropriate to consider some implica- 
tions of this criterion. 

The way in which the “incomplete- 
ness” of Lotka s “analytical theory” of 
the stable population came to be recog- 
nized is ade(juately described by Lori- 
mer. In brief, it seems to come down to 
the point that when the “frame of ref- 
erence” (in the terminology of Davis 
and others) was broadened to take ex- 
plicit account of certain variables (sex 
composition of the population, nuptial- 
ity, order of birth) that Lotka had ig- 
nored, some of the “necessary relations” 
involving relationships among the orig- 
inal variables and the additional ones 
turned out to involve logical inconsist- 
encies or to require assumptions unac- 
ceptable on empirical grounds. 

One can use a quite simple and 
homely example to show how this can 
happen. Demographers make frequent 
use of the “inflow-outflow” relationship, 

— Po + B — D rf- 1 — O, where Pt is 
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the size of a population at the end of a 
t-year period, Pq is its initial size, and 
the remaining symbols represent, re- 
spectively, the births, deaths, in-migra- 
tion, ana out-migration occurring over 
the interval. Among other things, this 
relationship is used to estimate net mi- 
gration, i.e., the quantity (I — O), 
given two censuses and the vital statis- 
tics of the intercensal period (see 
Bogue, chap. xxi). The demographer is, 
of course, here employing the "neces- 
sary relation,” I — O =:Pt — Pq — B 
D, which has been deduced on the 
assumptions involved in this little piece 
of “analytical theory.” Now, apart from 
errors in the population enumerations 
and the vital statistics, it is "necessary” 
for this method to yield an exact value 
for the net migration quantity. But sup- 
pose that Pq and Pt refer to the initial 
and terminal populations of a city 
which annexes some populated territory 
during the interval. The net migration 
to the city, in respect to its boundaries 
at the terminal date, will be estimated 
with an error approximating in size that 
of the annexed population. ( In applica- 
tions of the residual method of estimat- 
ing net migration, demographers try to 
make appropriate corrections for siz- 
able annexations.) Clearly the "ana- 
lytical theory” represented by the in- 
flow-outflow relationship encounters 
"difficulties” in "practical applications,” 
which, if they do not raise "fundamental 
questions of a theoretical nature,” at 
least force one to recognize that the 
theory is "incomplete and, under some 
conditions, may be erroneous.” When 
the "frame of reference” is broadened 
to take account of an additional varia- 
ble, modification of territorial bounda- 
ries, some of the supposed “necessary 
relations” are recognized to be factually 
unacceptable. 

If, in this example, Pt and Pq were 
used to represent the terminal and ini- 
tial size of the urban population of a 
country, the formula would produce an 


erroneous estimate of net migration to 
urban territory, not only because some 
cities annex territory but because some 
rural places increase in size and become 
reclassified as urban (or some urban 
places decline and are reclassified as 
rural). Again, to avoid misleading im- 
plications of the original "necessary re- 
lations,” the demographer is forced to 
broaden his “frame or reference.” 

It appears, therefore, that there is 
something of a contingent character 
even in “necessary relations” which 
have been carefully deduced, particu- 
larly if they appear in a somewhat com- 
plex body of analytical theory.” It is 
hard to be sure that all the conse- 
quences of such a theory have been 
worked out, and there is always the 
possibility that a broadening of the 
frame of reference will force recogni- 
tion of certain implications that are 
unacceptable. 

Viewed in this light, there is perhaps 
not quite so marked a diflFerence be- 
tween "analytical theory of necessary 
relations” and "a purely hypothetical 
construction that may, in some situa- 
tions, have useful applications,” as Lori- 
mer suggests in referring to the "radical 
distinction” between the two (chap. vi). 
Both, it appears, "under some condi- 
tions may oe erroneous.” The real dis- 
tinction between the two is, perhaps, 
that a "purely hypothetical construc- 
tion,” or what some of the writers pre- 
viously cited might prefer to call a 
"model,” usually makes it explicit that 
its frame of reference is quite limited 
and that certain variables of acknowl- 
edged empirical relevance have been 
ignored in the interest of convenience 
or simplicity. It is somewhat curious, as 
a matter of fact, that Lorimer chose to 
contrast the "logistic formula ... as a 
purely hypothetical construction” with 
Lotka's stable population theory as an 
example of “necessary relations.” In 
fact, Lotka (1956b and other publica- 
tions ) developed quite a body of “ana- 
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lytical theory" pertaining to logistic 
growth. Moreover, if the descriptive 
adequacy of the two constructs were in 
question, it would doubtless prove pos- 
sible to exhibit many more empirical 
examples of growth conforming ap- 
proximately to the logistic curve than 
of growth exhibiting tire properties of 
a stable population. 

In short, recognition of the criterion 
of "completeness” leads to the observa- 
tion that deductive elaboration of as- 
sumptions can produce "models” or 
bodies of "theory” which are only more 
or less "complete” and consequently 
more or less serviceable in respect to 
several of the functions that theory is 
said to perform: inference, interpreta- 
tion, explanation, prediction, hypothesis 
formation, and so on. Ind eed, any such 
construction is by necessity empirically 
incomplete, for it is practically impos- 
sible to include in it all variables that 
may be empirically relevant. 

Some further insight on the nature of 
“analytical theory” is gained by refer- 
ring to a problem that has been tackled 
by means of such theory in recent years 
—in tlie phraseology of one of the con- 
tributions, "the cause of tlie ageing of 
populations: declining mortality or de- 
clining fertility?” ( United Nations, 
1954). Students of this problem have 
been at some pains to point out that "it 
is a common misconception that the 
ageing of populations is, or has been, 
chiefly, if not cntiiely, the result 
of declines in mortality” {ihicl., p. 30). 
Tliis conclusion, which appears contrary 
to "common sense” and to the common 
knowledge tliat larger proportions of 
cohorts now survive to old age than 
was the case formerly, has been sup- 
ported by a variety of analytical studies 
and models. The immediate issues that 
arise in connection with this work, ac- 
cordingly, have to do with the appro- 
prir*t 2 ness of the models or analytical 
methods. It is impossible to enter into 
the details of these matters, but certain 


general problems or issues can be 
pointed out. 

In the first place, none of the investi- 
gations attempts to “explain” fully any 
particular observed age distribution or 
set of observed changes in age distri- 
bution. To accomplish the most ele- 
mentary resolution of such a distribu- 
tion or set of changes into its com- 
ponents would require reference to the 
actual movements— both transitory and 
secular— of natality, mortality, and mi- 
gration over a period of at least a cen- 
tury. In particular, the investigators 
have abstracted from the effects of mi- 
gration by assuming closed populations. 
Moreover, in one way or another, they 
have concerned themselves primarily 
with what may be tcTincd "long-run” 
changes in age distribution. Tliis re- 
quires some formulation of what the 
pertinent "long-run” changes arc, as dis- 
tinct from observed changes. In the 
method of analysis proposed by Stol- 
nitz, it turns out that "the age-distribu- 
tion effects of a given mortality move- 
ment are much more readily analyzed 
in relation to the distribution tliat 
would be found at successive periods 
without such movement, than in rela- 
tion to the initial distribution” (Stol- 
iiitz, 1956&, p. 209). Or, as Coale ob- 
serves, ‘We cannot provide a usefully 
clear analysis of the general case of an 
arbitrary initial age distribution, arbi- 
trary initial vital rates, and arbitrary 
vital rate changes. One reason that this 
case is too complicated is that the age 
distribution would typically change 
from its initial form even if the birth 
and death rates were to remain unal- 
tered” (Coale, 1956, p. 79). Tims, 
whereas both writers attempt to make 
tlicir conclusions as "general” as possi- 
ble, they are forced to make compari- 
sons between alternative hypothetical 
courses of events as a means of demon- 
strating their conclusions rather than to 
rely wholly on the study of variation 
among empirical instances. 
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A second point about these studies is 
that their results depend in part on cer- 
tain empirical hypotheses or generali- 
zations which are incorporated into the 
models or analytical framework— in par- 
ticular, propositions setting forth “t^i- 
cal” patterns of mortality change, based 
on historical experience. Consequently, 
the conclusion that "mortality changes 
tend to have rather limited effect on 
age structure” (Stolnitz, 19566, p. 178) 
is not wholly a consequence of the 
mathematically necessary interrelations 
of natality, mortality, and age distribu- 
tions; moreover, inasmuch as the “typi- 
cal” patterns of mortality change which 
have been studied derive from past ob- 
servations, one may "contemplate that 
the earlier conclusion [that Westera 
mortality trends have fostered the aging 
of their populations], though based on 
incorrect reasoning, may yet be borne 
out by events” (Stolnitz, 19566, p. 215). 

A final observation on the age-distri- 
bution studies is that they are subject to 
somewhat the same difficulties as stable 
population models ( which have, in fact, 
been used in several of these studies); 
i.e., certain of the assumptions made in 
the analysis of effects of vital-rates 
changes on age distributions may turn 
out to imply empirically questionable 
hypotheses. In most of the investiga- 
tions, the procedure has been to ‘Tiold 
constant” fertility to examine effects of 
mortality changes and to compare the 
results thus obtained with those pro- 
duced by fertility changes with mortal- 
ity "held constant.” This procedure, of 
course, presumes that it is meaningful 
to postulate the independence of mor- 
tality and natality changes. It seems 
doubtful that such a condition could 
hold over any very extended period. 
One of the investigations of age distri- 
butions observes: 

There is only one sense in which it can 
be said that the decline in mortality has 
caused populations to age substantially. At 


least in the very long run, the level of fer- 
tility cannot be entirely dissociated from 
that of mortality. High fertility, combined 
with low mortality, results in a rate of popu- 
lation growth which cannot be sustained in- 
definitely. . . . Hence, unless mortality were 
to rise again, fertility must eventually also 
decrease— though possibly at a very much 
later time [United Nations, 1954, p. 83]. 

But apart from this relationship, even a 
short-run change in mortality seems 
likely to have some impact on natality. 
If infant mortality declines, couples 
would have to reduce their fertility by 
an amount equivalent to the number of 
infant lives saved if "effective fertility” 
were not to undergo change. An in- 
crease in the probability of surviving 
through the childbearing period would 
require changes in nuptial birth rates if 
total birth rates were to remain con- 
stant. Conversely, a change in fertility 
has the effect of modifying exposure to 
risk of death from causes associated 
with childbirth and is, therefore, likely 
to have an impact on mortality. What- 
ever the net effects of these and other 
plausible interrelations of fertility and 
mortality, they serve to indicate that, 
like stable population theory, the mode 
of analysis used in studying determi- 
nants of age distribution is "an abstrac- 
tion, which is very convenient and effi- 
cient in many respects, but which is 
logically incomplete and, under some 
conditions, may be erroneous.” 

Malthusian theory —It would serve 
no purpose here to review the history 
of Malthusian controversy, but it should 
be pointed out that the volume and 
vigor of this controversy have conspired 
to keep Malthus' views before the eyes 
of population students for over a cen- 
tury and a half. It is probably true that 
most, if not all, of the criticisms of Mal- 
thus vouchsafed by modem writers are 
to be found in the writings of his con- 
temporaries and immediate successors 
( Smith, 1951 ) . However, the better dis- 
cussions of the present day have signifi- 
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cant advantages over those of the past: 
access to the accumulation of verified 
knowledge about the complex course of 
population changes since the time of 
Malthus and, presumably, a more so- 
phisticated conception of the nature 
and functions of scientific theory, in- 
cluding a distinction between theory 
and pronouncements on questions of 
policy. Discussions of Malthus which 
do not capitalize on at least one of these 
advantages, though numerous, may be 
ignored for present purposes. 

It hardly need"? to be mc’ntioncd that 
no competent and responsible student 
of population today indorses Malthus’ 
work without qualification. The major 
issues about Malthusian theory, instead, 
seem to be of two kinds: whether to 
emphasize the qualifications that must 
be placed on Malthus’ presentation or 
the values remaining in an appropriate- 
ly refonnulatod version of Malthusian 
theory, and whether such a reformula- 
tion, even if frc'e oi logical and empiri- 
cal difficulties, is adequate and suffi- 
ciently specific to sc'rve as a basis for 
further research and analysis. These 
issues are well illustrated in the follow- 
ing summaries of some recent commen- 
taries on Malthus. 

A noteworthy statement of tlie defi- 
ciencies of Malthus’ writing on the the- 
ory of population is that of Davis 
( 1955), which has already been referred 
to in connection with its unusually clear 
explication of the nature and functions 
of scientific theory. Davis examines suc- 
cessively Malthus’ frame of reference, 
his theory as a deductive system, and 
the empirical generalizations which 
Malthus advanced. He finds serious 
conceptual inadequacies in the frame 
of reference, partly attributable to Mal- 
thus’ failure to distinguish scientific 
from moral ideas; faults in the logical 
structure of Malthus’ arguments; and 
defects in the empirical evidence on 
which Malthus relied. Moreover, Mal- 
thus’ lack of appreciation of the sepa- 


rate, if complementary, roles of these 
elements of theory is held responsible 
for a lack of clarity and consistency in 
his presentation and for various weak- 
nesses in his conclusions. On the whole, 
Davis’ paper is an elegant critique of 
the Essay on Population which either 
reiterates or subsumes most of the sig- 
nificant contributions of earlier critics; 
it is a valuable statement of the need 
for correcting “those who praise Mal- 
thus because they believe his theories 
are valid, and those who dispraise him 
because they believe his views are un- 
important.” 

Of the writers who have chosen to 
emphasize enduring values in Malthus’ 
work, some have pointed to important 
aspects of his work that are sometimes 
neglected, while others have brought 
out the potentialities of a modernized 
statement of the general Malthusian 
framework. Representative of the for- 
mer category is Spenglcr’s (1945) re- 
capitulation of the "'whole of Malthus’s 
population theory,” laying stress on 
views stated in Malthus’ Principles of 
Political Economy which commonly are 
overlooked by commentators. It is point- 
ed out, for example, that while Malthus 
rc'gardcd the available means of sub- 
sistence as setting the upper limit to 
population growth, the course of 
growth prior to reaching such a maxi- 
mum depended on the effective demand 
for labor; moreover, he gave consider- 
able attention to industrialization both 
as a means of dissolving obstacles to 
the expansion of the demand for labor, 
and consequently to the growth of pop- 
ulation, and as a factor instituting con- 
ditions favorable for controlling pop- 
ulation growth. 

Two noteworthy restatements of 
Malthusian theory, using the tools of 
modern economic analysis and stressing 
its value as a general system, are those 
by Peacock (1956) and Boulding 
( 1955 ) . Peacock suggests that the “the- 
ory is a more general one than is some- 
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times supposed”; that it is not merely a 
static “equilibrium theory,” but encom- 
passes both short-run oscillations and 
secular changes; that the “Malthusian 
analytical framework” can be used to 
advantage even if one questions the 
“general validity of the Malthusian as- 
sumptions”; and that Malthusian the- 
ory must be conceded at least to have 
“general interpretative value” as a “the- 
ory of economic development” as well 
as specific “applicability ... at least in 
the short run, to certain areas.” At one 
point Peacock appears to concede that 
the “level of abstraction” of the refor- 
mulated Malthusian analysis may ap- 
pear excessive: “the attempt to proceed 
by successive approximations towards 
reality seems to take us away from real- 
ity altogether. We are prepared to ac- 
cept the broad strokes of the Malthu- 
sian brush to rivet our attention on a 
fundamental problem, but once we 
modify the picture with the details re- 
quired by actual conditions, we seem to 
lose sight of the significant problem.” 
Boulding contends that the Malthusian 
model “in its generalized form is ap- 
plicable to almost any situation of pop- 
ulation equilibrium or even dynamics.” 
Like Peacock (and many other writ- 
ers), he feels that “the Malthusian sys- 
tem, especially as an equilibrium sys- 
tem, throws light on many historical 
situations.” Moreover, the system is 
readily elaborated in terms of dynamic 
models. In fact, the “very richness of 
the dynamic-model universe is an em- 
barrassment. The real world is more 
complex than any of them, and on a pri- 
ori considerations one model is not 
much better than another.” Neverthe- 
less, study of the simpler dynamic mod- 
els is claimed to be valuable as a guide 
to parameters that may be found in the 
real world. 

Optimum theory. —lAVe Malthusian 
theory, optimum theory from time to 
time is pronounced dead by its critics; 
nonetheless, there continues to be a 


fairly steady stream of writing on the 
subject, even if it no longer appears to 
be at the center of interest. It is, of 
course, no guarantee of the validity or 
even the significance of an idea that it 
inspires discussion, and a great many 
demographers with primarily empirical 
interests doubtless agree that the op- 
timum is an example of a “concept for- 
ever stillborn” (Vance, 1956, p. 90). 

One problem that plagues population 
theory and research is especially salient 
in regard to optimum theory: the diffi- 
culty of separating normative consider- 
ations oriented to problems of policy 
from factual considerations oriented to 
research problems. The very term “op- 
timum,” of course, signals the intrusion 
of normative elements into the discus- 
sion of population. In fact, a good share 
of the literature on optimum popula- 
tion is concerned with deciding what 
criterion is the appropriate one on 
which to determine an optimum. Clear- 
ly, this is an issue which cannot be re- 
solved solely on empirical grounds or 
by scientific theorizing alone. 

There are, however, two kinds of 
question whose answers are not, in 
principle, beyond the reach of scientific 
methods. First, given a supposed rela- 
tion, y — y{F), in which the variable 
y is asserted to vary with population, it 
is, in principle, possible to investigate 
the existence and form of the relation 
and to determine whether there is a 
unique value of P (or range of values ) 
that maximizes y. In making such a de- 
termination, it is, of course, necessary 
in one way or another to take account 
of other variables which may also be re- 
lated to y. Whether these operations 
can be satisfactorily executed with 
available data is another question. Sig- 
nificantly, the problem is usually treat- 
ed in purely deductive fashion on ceteris 
paribus assumptions about the other 
variables. Second, it is possible, again 
in principle, to determine the relation- 
ship of y to some other variable, say x. 
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which likewise may be related to popu- 
lation by a function x — x{P). If the 
behavior of such functions has been es- 
tablished by scientific methods, the im- 
plications of substituting x for y as a 
criterion of optimum population be- 
come much clearer. It may be that y 
and X arc so highly correlated that it 
makes little or no difference which is 
the critcTion, or they may be so loosely 
related that optimum population on the 
one basis is quite* different from that on 
the other. In this m(‘asurc, then, scien- 
tific investigation can make a contribu- 
tion to th(' probk'in of choosing a crite- 
rion, without (wer bca'ng able to resolve 
the problem of choice per se. It should 
be mentioned, finally, that (in princi- 
ple) the scientific side of studies on 
optimum population can be carried out 
in terms of some index number, defined, 
say, as y), investigating the 

form of its relationship to population, 
I existence of maximum values 

of 7, and circumstances affecting the in- 
fluence of r on /. Again, however, the 
acceptance of the index function, l(x, 
y), as a criterion of optimum popula- 
tion is governed by extra-scientific con- 
siderations. 

Tlie gist of optimum theory~as an 
empirical theory, as distinguished from 
a normative theory— is very simple. 
Given a criterion, y, the theory asserts 
that for a specified set of relevant con- 
ditions the function y(P) increases over 
a range of “low"’ values of P, reaches a 
maximum, and then decreases as P in- 
creases; i.e., y — y(P) is a curve con- 
cave to the X-axis with a single hump. 
Tin's theory— or perhaps more accurate- 
ly, hypothesis— is deduced on the fol- 
lowing kinds of assumptions: a criterion 
of optimum population, y, usually per 
capita real income or some closely re- 
lated variable, is given; conditions with 
respect to such variables affecting y as 
resources, tc*chnology, and patterns of 
social organization are assumed to be 
fixed; and some components (notably 


those responding to economies of scale 
or the division of labor) of the aggre- 
gate y are assumed to be subject to in- 
creasing returns with increasing P, and 
others ( notably those dependent on ex- 
traction of fixed resources ) to diminish- 
ing returns. On these assumptions, 
y(P) will have a maximum value at 
some point, Fo, of intermediate value 
with respect to the range of P. This 
value will depend, among other things, 
on the relative importance of the two 
kinds of components of y. 

To indicate the various refinements 
that can be made of this formulation is 
unnecessary for the present purpose, 
which is to bring out the major issues 
raised by optimum theory. Some of 
these issues may be listed in summary 
fashion: First, the choice of criterion, 
as has been indicated, involves extra- 
scientific considerations but is subject 
to clarification by scientific methods, 
notably in respect to the character of 
the index-number problem involved in 
using any aggregative or multivariable 
criterion of the optimum (Peacock, 
1957). Second, the theory is static; in- 
fluences on y, other than P, are held 
constant. Tins means, fundamentally, 
that the nature of the function y — 
y(P) cannot be established by direct 
empirical observation, because when P 
varies in the real world there is also 
concomitant variation in technology 
and organization, among other things. 
Third, the static character of the theory 
is in contrast to the volatility of the 
optimum, which must be subject to 
greater or lesser variation with changes 
in relevant circumstances, including op- 
portunities for trade with other popula- 
tions. Fourth, optimum theory may en- 
tail assumptions about the covariation 
of population size and population com- 
position that are unacceptable; a popu- 
lation of optimum size may be one with 
an age composition relatively unfavor- 
able to per capita productivity. In this 
instance, as in others, the ceteris paribus 
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assumption may actually involve logical 
inconsistencies or unacceptable empiri- 
cal hypotheses. Finally, these several 
diflScuIties call into question both the 
possibility of ascertaining the optimum 
and of achieving an optimum popula- 
tion through the exercise of available 
population policies ( Leibenstein, 1954, 
chap. ix). Whether or not optimum 
theory is acceptable as a guide for pol- 
icy, like the choice of a criterion, in- 
volves extra-scientific considerations; 
but it is, in principle, open to scientific 
methods to determine whether a given 
set of policies empirically can pro- 
duce a population of optimum size. 
The likelihood that any readily availa- 
ble policies could do so is considered 
low by critics of optimum theory. 

Various answers to these objections 
to optimum theory have been offered. 
Possibilities for casting the theory in 
dynamic, rather than static, terms have 
been indicated ( Leibenstein, 1954, 
chap. ix). Proponents of optimum the- 
ory, conceding that the optimum is 
subject to change, have given reasons 
for supposing that it is not highly vol- 
atile and, in particular, that it has not 
increased rapidly in recent decades in 
industrial countries. Admitting that op- 
timum theory is not a sufficient basis 
for policy, the proponent may insist 
that good evidence of an actual popu- 
lation well below or well in excess of 
the optimum is a highly relevant con- 
sideration for framing policy. Finally, 
despite the difficulties in ascertaining 
a unique value of the optimum at any 
given time, the theory is asserted to 
have value in directing attention to the 
phenomenon of depressing effects of 
population growth on per capita in- 
come and the desirability of investi- 
gating the status of various industries 
in respect to increasing or decreasing 
returns (Gottlieb, 1956). 

One is led to the conclusion that the 
potential contributions of optimum the- 
ory, whatever they may be, have been 


prejudiced by the combination of nor- 
mative and empirical considerations in 
the framework of a single doctrine and 
that, partly as a result of this, there has 
not been a vigorous prosecution of the 
kind of empirical research suggested 
by optimum theory (the last point is 
readily admitted by proponents of opti- 
mum theory; see Gottlieb, 1956). 

Transition fheorj/.— Certain of the 
writers (notably Moore and Vance) 
whose views on the nature of popula- 
tion theory were indicated earlier have 
cited the “theory of demographic tran- 
sition” as an example of the kind of 
thtwy needed in population studies. 
No doubt this opinion would be in- 
dorsed by a goodly number of demog- 
raphers, as may be judged from the 
frequency with which favorable allu- 
sions arc made to transition theory. 

One major aspect of the theory is 
the “generalization of the historical 
d(^mographic experience of Western 
countries which have achieved very low 
levels of mortality and fertility” (van 
Nort and Karon, 1955, p. 523). The 
growth of European peoples in the 
modern era involved declining mortal- 
ity, which was produced by “the whole 
process of modernization” including 
“rising levels of living, new controls 
over disease, and reduced mortality” 
(Notestein, 1945, p. 39). Fertility re- 
sponded more slowly to modernization 
but ultimately began a decline through 
the widespread use of contraception, 
under the impact of such forces as “the 
growing individualism and rising levels 
of popular aspiration developed in ur- 
ban industrial living” (ibid., p. 40). 

The use of transition theory as an 
“analytic tool” (van Nort and Karon, 
1955, p. 523) involves some further 
generalizations. “The more rapid re- 
sponse of mortality than of fertility to 
the forces of modernization is probably 
inevitable” (Notestein, 1945, p. 41). Ac- 
cordingly, populations may be grouped 
into three classes according to “demo- 
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graphic type” or "stage of demographic 
evolution”: first, “incipient decline” or 
transition completed; second, “transi- 
tional growth,” with mortality declin- 
ing ahead of fertility; and, third, “high 
growth potential,” or transitional growth 
not yet begun (Notestein, 1945, 1956). 
As these categories imply, and as is 
suggested by a study of the beginnings 
of economic development and demo- 
graphic transition in certain non-Euro- 
pean countries, “the principles drawn 
from the European demographic tran- 
sition are widely applicable throughout 
the world” (Notestein, 1953, p. 21). 

A significant issue that arises in con- 
nection with transition theory has to do 
with its level of generality. On one 
hand, Vance (1956, pp. 91-93) refers 
to the “great need for the development 
of integrated theory of a high order” 
and suggests that “the framework for 
one such theory is now e^merging” in 
the work of Notestein and others on the 
“theory of demographic transition.” On 
the other hand, Notestein himself 
states: “In demography our theory of 
the broad processes of population 
change seems to have been sufficiently 
tested to prove its general validity. It 
is adequate to delineate the nature of 
the problem at hand. But it does not 
answer the concrete questions on which 
information is needed either for pur- 
poses of prediction or for the formula- 
tion of policy. ... In demography it 
seems to me tliat there is less need for 
work on the over-arching theory of 
change than for knowledge at lower 
levels of generality” (Notestein, 1953, 
p. 27). 

Issues as to the validity of this theory 
(only an incomplete sketch of which 
has been given here) arise on several 
levels. First, is the description of pop- 
ulation changes among Western peo- 
ples accurate? Even apart from short- 
run fluctuations, certain cases, such as 
the early decline in birth rates in 
France and America, require ad hoc 


explanations. Second, what are the rel- 
evant components of the “whole proc- 
ess of modernization”? In presentations 
of the theory thus far, various lists of 
such components have been presented, 
but it is conceded that “at present we 
cannot either list all of the factors in- 
volved or attach precise weights to the 
factors we can list” ( Notestein, 1953, p. 
18). Significantly, the factors listed 
range over several levels of abstrac- 
tion, from “urbanization,” the “devel- 
opment of modern technology,” and 
“economic development,” through 
“ideals and beliefs” and “popular edu- 
cation,” to “motivation for the reduc- 
tion of births.” Tlie observation that 
demographic transition appears to have 
commenced in some cases where one 
or another of such factors was absent 
or not to have begun despite the pres- 
ence of one or more of them suggests 
that the theoiy is as yet incomplete on 
the explanatory side. 

Finally, what of the predictive value 
of the theory? In the light of the “baby 
boom,” it seems that “incipient decline” 
is not an accurate short-run forecast for 
all populations under a regime of con- 
trolled vital processes. Instead, the “im- 
portant fact is that populations of this 
type can check their growth any time 
it becomes desirable to do so” (Note- 
stein, 1956, p. 38). The controls on fu- 
ture population growth, therefore, are 
of a type not taken into account in tran- 
sition theory as such. With respect to 
countries undergoing transitional 
growth, it is clear that the tempo of 
change currently differs from that ob- 
serv(»d in countries completing the 
transition earlier. For example, “the 
mortality experience of Western na- 
tions provides little precedent for the 
changes taking place in a growing num- 
ber of the areas usually classified as 
‘underdeveloped.’ . . . The recent trends 
approach or exceed the most rapid ever 
encountered among the nations with 
lowest mortality today” ( Stolnitz, 
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1956a, pp. 1-2). Evidence to date, 
however, tends to favor the gross pre- 
diction from transition theory that mor- 
tality decline leads natality decline. 
Regarding the third category of popu- 
lations: “To say that tne principles 
drawn from the European analysis ap- 
ply to the world s present areas of high 
fertility is, of course, a far cry from 
saying that we may expect events to 
take a similar course” ( Notestein, 1953, 
p. 21). Reasonable forecasts for such 
countries require assessment of their 
initial levels of population density, ex- 
isting natural resources, and prospects 
for economic development, among 
other things; and it is often pointed out 
that the “values” carried by these pop- 
ulations may not be susceptible to 
changes from the same sources that 
purportedly modified Western “values” 
pertaining to family size. In fact, dis- 
cussion of transition theory in respect 
to countries of ‘Tiigh growth potential” 
less often runs in the direction of mak- 
ing predictions than to a consideration 
of the nature of their “population prob- 
lem” and of the desirability of the alter- 
native courses of population policy 
open to them, whereupon, of course, it 
wanders outside the realm of strictly 
scientific discourse. 

In terms of its substantive applica- 
tion, therefore, transition theory raises 
issues in respect to its adequacy as de- 
scriptive generalization, as ex post facto 
explanation, and as prediction. But 
apart from its validity in any of these 
respects, transition theory raises an is- 
sue of quite general significance which 
it is well to emphasize in the context 
of the present discussion. The theory 
purports to be relevant only, or at least 
primarily, to what was earlier called 
the “modem period” of population his- 
tory, roughly the last three centuries. 
Cowgill (1956), among others, has 
pointed out that the sequence of 
changes comprising a “modern” growth 
cycle— declining mortality followed by 


declining natality— is but one of several 
such possible sequences; that periods 
of growth in the past probably involved 
a difFerent sequence; and that the “fu- 
ture cycle,” for countries having gone 
through the “modern cycle,” will like- 
wise be distinctive. The circumstances 
likely to attend the occurrence of one 
or another type of cycle are outlined, 
but necessarily in rather hypothetical 
terms for want of many relevant data. 
On the basis of such analysis one might 
inquire whether “transition theory” 
should be considered a special case of 
a more general “growth theory” which 
has yet to be outlined in any detail or 
whether it should be accepted as a “his- 
torical theory” capable only of charac- 
terizing a historically unique era. In 
the latter event, does it become neces- 
sary to develop different “historical 
theories” for all distinguishable histori- 
cal eras? If one pursues this line of rea- 
soning, must he conclude that to re- 
tain its empirical character, the study 
of population must be cast in the form 
of “population history” rather than 
“population theory” in the sense in 
which “theory” is commonly under- 
stood in science as a body of general 
explanatory propositions? Is it only by 
confining himself to a particular brief 
historical period that the population 
student becomes convinced of the pos- 
sibility of developing “theory” in a ge- 
neric sense? Some demographers who 
stress the present shortcomings of pop- 
ulation theory and the desirability of 
“high-level” or “integrated” theory 
have nonetheless conceded the improb- 
ability of discovering general ‘laws” of 
population growth. Can the require- 
ments of ' ‘high-level” or “integrated” 
theory be met by a type of theorizing 
which accepts, not even a ‘law,” but a 
somewhat flexible pattern of analysis 
and explanation, different for each dis- 
tinguishable era of population history? 

Analogous questions can be raised in 
respect to most theories in the social 
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sciences, and social scientists are ar- 
rayed on quite a wide spectrum of po- 
sitions in regard to ‘Tiistoricism.” Tlie 
issue is one that, in the nature of the 
case, is probably not resolvable once 
and for all by abstract reasoning. Tlie 
purpose in restating it here is to point 
out that orientations to virtually all 
kinds of ‘‘theories” are conditioned in 
one way or another by the position 
taken in regard to “historicism.” 

Psychosocial theories of fertility — 
For about the last twenty years a small 
group of American demographers have 
been making investigations of “social 
and psychological factors affecting fer- 
tility.” Their efforts have become wide- 
ly known through the successive re- 
ports and summaries (probably exceed- 
ing forty in number) of the “Indianap- 
olis Study” and through publicity given 
the plans for additional studies along 
somewhat similar lines. It seems highly 
pertinent to include here some discus- 
sion of issues in population theory 
raised by this work, but in view of 
space limitations this must be accom- 
plished witliout presenting a full sum- 
mary of the Indianapolis results or of 
theoretical writing bearing on these re- 
sults. (The reader not already ac- 
quainted with this work may consult, 
among other sources cited later, Kiser 
and Whelpton, 1956, and Mishler and 
Westoff, 1955.) At the risk of giving a 
somewhat distorted conception of the 
psychosocial studies, attention will be 
confined here to what seem to be three 
paramount issues: the role of theory in 
these studies, the conception of psycho- 
social factors as intervening variables, 
and tlie use of psychosocial hypotheses 
in explaining fertility trends and varia- 
tions. 

It appears that in organizing the In- 
dianapolis Study, tlie investigators (an 
interdisciplinary committee, including 
social psychologists and other social 
scientists along with demographers ) 
did not endeavor to formulate a gen- 


eral theory of fertility but addressed 
themselves to the construction of twen- 
ty-three hypotheses concerning “social 
and psychological factors affecting re- 
sort to contraception and the size of 
the planned family” ( Kiser and Whelp- 
ton, 1956, p. 257). Subsequently, they 
were constrained to note that “a recur- 
rent criticism of this Study has been 
that it lacked sufficient theoretical and 
conceptual organization” (Mishler and 
Westoff, 1955, p. 121). Interestingly 
enough, the presumably unfortunate 
consequences of this omission are not 
made wholly clear. In a summary of 
“methodological lessons” of the Indi- 
anapolis Study (Kiser, 1956) the criti- 
cism is reiterated that “the twenty-three 
hypotheses of the Indianapolis Study 
were not bound together by an inte- 
grating theory or organizing principle,” 
but the defects associated with this 
fault seem merely to be that “too many 
. . . factors were included,” that the 
“variables were not always precisely 
defined,” and that “the variables . . . 
were not always measured.” These 
surely are technical or procedural de- 
ficiencies rather than matters of “inte- 
grating theory” in any generic sense. 
The investigators appear to assume that 
working on the basis of “a systematic 
sociological or psychological theory” 
(Mishler and Westoff, 1955, p. 121) 
would improve future studies, as com- 
pared with the “‘dragnet* approach” 
(Kiser, 1956, p. 153) of the Indianapo- 
lis Study, but the grounds for this be- 
lief are not made wholly explicit. 

Significantly, in developing plans for 
further research, the investigators have 
rejected the scheme of selecting a “par- 
ticular approach” and “developing a 
particular theory of fertility** to be 
“tested through research,” because 
there are “insufficient grounds for se- 
lecting any particular ‘theory* which 
would automatically restrict the types 
and ranges of data gathered.” In elab- 
orating this statement, they say: 
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The theoretical approaches which have 
been discussed are concerned with different 
“levels” of data and with different “levels” 
of interpretation and do not really meet 
each other head-on as alternative explana- 
tions of the same event, that is, some of 
them are psychological theories and others 
are sociological theories. By definition each 
of these separate theories is a restricted 
formulation which deals with a particular 
abstraction from the world of behavior. For 
this reason, each in itself would be inade- 
quate for the prediction of fertility which 
is a concrete event taking place at a par- 
ticular point in social-historical time. It 
would be possible, for example, to develop 
a relatively adequate interpretation of some 
psychological aspect of fertility ... in terms 
of a psychological theory, but this would 
not provide an adequate interpretation of 
fertility performance [Mishlei and Westoff, 
1955, p. 128]. 

Among other significant premises of 
this statement are the assumptions that 
working with a “particular theoiy” is 
antithetical to the “prediction of ... a 
concrete event'' and that the latter is 
the appropriate aim for the research. 
It is by no means clear wherein “the 
choice is not simply a bow in the direc- 
tion of eclecticism" (idem) and in what 
respects it represents an advance over 
laying out twenty-three hypotheses 
lacking in “sufficient theoretical and 
conceptual organization." What the in- 
vestigators do propose to use is a “con- 
ceptual framework or ‘model' which 
[permits] the description of the major 
elements of the concrete situation with- 
in which the fertility event takes place” 
(ibid., pp. 128-29). As expounded, this 
“conceptual framework” appears to 
amount to an a priori classification of 
“dependent variables” and “independ- 
ent variables,” whose use “entails a cer- 
tain risk that the hypotheses which are 
formulated will form together less of a 
unified whole than would be the case 
if the study were developed in terms of 
a single body of theory” {ibid., p. 131). 

It seems clear that the investigators 


of psychosocial factors are greatly con- 
cerned about the role of theory in re- 
search; this role is considered impor- 
tant, but they are unable to specify 
clearly, for their purposes, what it is. It 
may be, too, that they have hit on an 
issue of signal importance for popula- 
tion studies in general in stating an an- 
tithesis between testing a particular 
theory and the prediction of a concrete 
event. If, like most demographers, they 
prefer to attempt the prediction or ex- 
planation of concrete events, they seem 
prepared to sacrifice some of the ele- 
gance of an integrated theory. 

Turning to the second kind of issue 
raised by the psychosocial studies of 
fertility, it may be noted that the inves- 
tigators have consistently maintained 
that “to aecount for the variations in 
fertility in which we are interested” 
(Mishler and Westoff, 1955, p. 121) it 
was nccessaiy to “investigate the social 
and psychological factors affecting re- 
sort to contraception and the size of the 
planned family” (Kiser and Whelpton, 
1956, p. 257). Or as one commentator 
put it, “The ultimate aim, as he saw it, 
was to predict intimate individual or 
paired behavior within a given social 
context. Thus the study should be fo- 
cused on motivation” (views attributed 
to W. E. Moore, in Kiser, 1953, p. 476). 
It was, however, only in retrospect that 
any lengthy justification of this posi- 
tion, which apparently was taken to be 
almost axiomatic, was attempted. In 
describing plans for nc^w studies, the 
investigators make reference to a con- 
ceptualization by B. M. Maciver in- 
volving “three classes of factors ( 1 ) 
the cultural background; (2) the mo- 
tivations; and (3) means of family lim- 
itation. . . . Cultural background fac- 
tors including such matters as indus- 
trialization, emancipation of women, 
urbanization and extension of public 
education, could only indirectly con- 
tribute to the decline of the birth rate. 
There had to be a mediation of these 
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factors through motivations or personal 
desires regarding family limitation. The 
concept ‘means of family limitation' in- 
cludes contraception, abortion, etc.” 
(Kiser et al, 1956, p. 47). Finally, at 
least one of the investigators has had 
the temerity to refer to "causes” of dif- 
ferential fertility and has characterized 
the Indianapolis Study as a "land mark 
in this research field . . . the first major 
study to test empirically substantive 
hypotheses which raise the question 
why'” (Wes toff, 1956, p. 401). 

It is also interesting to note the in- 
vestigators' assumption that "informa- 
tion about the motivations and interests 
of married couples regarding the plan- 
ning and having of children and the 
factors responsible for diflFer cnees in 
fertility . . . would be helpful in the 
event that the development of a na- 
tional population pohey should be un- 
dertaken in the United States” (West- 
off, 1957, p. 74). Apparently it was be- 
lieved not only that "motivations and 
interests” are the critical determinants 
of fertility but also that these factors 
are susceptible to manipulation with 
the means at the disposal of a national 
population policy. Tliis hypothesis, of 
course, would require separate investi- 
gation, and the students of psychoso- 
cial factors have not yet turned their 
attention to it, perhaps because the 
probability that such a policy would be 
implemented now seems smaller than 
it did in the late 1930’s. 

One cannot study the summaries of 
the Indianapolis Study and related lit- 
erature without noting a certain confu- 
sion about the analytical or theoretical 
role of psychosocial factors. They are 
variously referred to as "factors affect- 
ing fertility,” as “mediating” other fac- 
tors, as “causes,” and as both "inde- 
pendent variables” and "dependent 
variables.” This confusion is manifested 
most clearly in the uncertainty about 
what the psychosocial factors are sup- 
posed to explain. For example, Westoff 


(1956, pp. 401-2) refers to the Indian- 
apolis Study as illustrating "the most 
recent development” in respect to the 
“interest in the differential fertility of 
socio-economic groups— research into 
its causes.” He then notes: 

One of the major results of the Indian- 
apolis Study has been to highlight the ana- 
lytical importance of socio-economic status. 
This importance is manifested, with only 
few exceptions, in the fact that given re- 
lationships between specific variables, for 
example, general planning, feeling of eco- 
nomic security, feeling of personal ade- 

S , religious interest, and others, and 
:y planning and planned fertility are 
either considerably weakened or disappear 
completely when socio-economic status is 
held constant. 

Such a statement comes dangerously 
close to the circular assertion that the 
cause of fertility differentials among 
socioeconomic groups is socioeconomic 
status. The situation can perhaps be 
clarified by thinking in terms of partial 
correlation. Let Xi be a measure of fer- 
tility (say size of completed family), 
Xz a measure of socioeconomic status 
(say income), and Xs a psychological 
factor (say "feeling of personal ade- 
quacy”). Tlien the differential fertility 
of socioeconomic groups, which had 
been well documented prior to the In- 
dianapolis Study, would be represented 
by a significant ( negative ) value of the 
correlation fio. The investigator of psy- 
chosocial factors, conceiving them as 
"causes,” "mediating factors,” or the 
like, discovers tliat the correlation fis 
also is significant but that the partial 
relation ri 3.2 is low or non-significant; 
i.e., "relationships . . . are either con- 
siderably weakened or disappear com- 
pletely when socio-economic status is 
held constant.” But this is the wrong 
correlation to compute, assuming the 
investigator is attempting to explain the 
original socioeconomic differential. To 
test the hypothesis that the psychologi- 
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cal factor explains the socioeconomic 
difiFerential, one would compute the 
partial correlation ri 2 . 3 . A necessary 
condition for accepting the psychologi- 
cal variable as a “mediating factor” or 
as a “cause” of the socioeconomic dif- 
ferential is that the absolute value of 
^ 12.3 be less than ri 2 ; to aflFord a com- 
plete explanation of the socioeconomic 
differential, introduction of the psycho- 
logical factor into the analysis must re- 
duce ri 2.3 to zero, or to a non-signif- 
icant value. 

The foregoing discussion is not in- 
tended to reflect unfavorably on the 
actual analyses of data in the Indian- 
apolis Study, which was carried out 
with great technical competence and 
ingenuity. It is meant, however, to 
show that there appears to have been 
some lack of clarity in the specification 
of what the twenty-three hypotheses 
were designed to explain. That this 
confusion was not present throughout 
the work is indicated by the analysis 
which showed that “the high negative 
relationships” between socioeconomic 
status and fertility were “due mainly to 
their joint relationship to the planning 
of fertility. . . . When differences in 
contraceptive practice were held con- 
stant statistically, the inverse relation- 
ship between socioeconomic status and 
fertility virtually disappeared” (West- 
off, 1957, p. 85). This of course satis- 
fies the criterion just stated for expla- 
nation of the socioeconomic differen- 
tial, in this case with “contraceptive 
practice” as Xs in the partial correla- 
tion model. But it was in the “attempt 
to unravel the social-psychological var- 
iables that underlie these relationships” 
(idem) that there was a failure to ad- 
here to an appropriate model of expla- 
nation. 

Before leaving the matter of psycho- 
social factors as intervening variables, 
it should be pointed out that the find- 
ings of the Indianapolis Study do not 
provide, nor are they claimed by the 


authors to provide, any very strong 
support for me hypothesis that psycho- 
social factors explain differential fer- 
tility. In fact, the investigators make 
repeated reference to the “failure to se- 
cure closer relations between psycho- 
logical factors and fertility” ( Kiser, 
1956, p. 154). They consider a number 
of aspects of the study design and anal- 
ysis that may have accounted for this 
“failure.” Interestingly enough, how- 
ever, they do not appear to entertain 
seriously the supposition that psycho- 
social variables actually are not very 
important or useful as explanatory fac- 
tors. In fact, their comments on their 
results provide a remarkable example 
of maintaining a hypothesis tenacious- 
ly in the face of rather consistently neg- 
ative evidence. 

This observation leads to a consider- 
ation of the third major issue raised by 
the psychosocial studies, the utility of 
psychosocial theories in explaining 
movements and variations in natality. 
It is made clear in the reports of the 
Indianapolis Study that in the “back- 
ground” of the study were such well- 
documented findings as the secular de- 
cline of natality to the low levels ob- 
served in the 1930's and the existence 
of sizable and persistent differentials in 
natality among regions, niral-urban res- 
idence categories, ethnic categories, 
and socioeconomic levels. Although it 
is more often implied than stated di- 
rectly (cf. Westoff, 1956), it appears to 
have been the hope that the Indianap- 
olis Study would throw light on these 
trends and differentials. Moreover, as 
was indicated, there was an expecta- 
tion that the study would provide 
knowledge c5f an instrumental charac- 
ter which could be used in formulating 
a population policy. It would not be 
unfair, perhaps, to say that the study 
aspired to make a contribution in re- 
spect to the explanation, prediction, 
and control of fertility variations and 
changes. Without suggesting any criti- 
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cism of the study per se, it is appropri- 
ate to raise some questions about the 
general premise that the study of psy- 
chosocial factors can be relied on to 
make such a contribution. 

Let us suppose that such a study 
demonstrated a high cross-sectional 
(i.e., at a given period of time) corre- 
lation between size of completed fam- 
ily and, say, “feeling of personal ade- 
quacy" of parents. (For the present 
purpose it does not matter whether 
“feeling of personal adequacy” was 
measured at the beginning, end, or 
other point of the childbearing period.) 
How might such knowledge be used to 
explain secular trends in the birth rate? 
Supposing the hypothesized correlation 
to be positive, it would be necessary to 
show that a d(‘cline in the birth rate 
was accompanied or preceded by a de- 
crease, on the average, in the “feeling 
of personal adc'quacy” of parents. But 
siicli a demonstration is b(‘yond the re- 
sources of the soeial sciences, which 
have not y('t learned to resurrect the 
dead. It would, perhaps, be possible to 
d('V(0op the inference that people were 
feeling less adequate as the decades 
went by, say l)y examining contempo- 
rary fiction, impressions of journalists, 
and the like; but such material hardly 
meets the standards of population re- 
search in regard to representativeness, 
reliability, and validity. The non-avail- 
ability of psychological data for past 
populations renders psychological ex- 
planations of past fertility trends un- 
testable. By the same token, it makes 
untestable any explanation in psycho- 
logical terms of differences in fertility 
among categories of the population, or 
changes therein, insofar as these per- 
tain to populations no longer accessible 
to psychological observation. 

It is, of course, not impossible in 
principle to accomplish mass observa- 
tion of psychosocial traits in a contem- 
porary population, given the resources 
of modem sampling techniques. At 


present, however, we take no censuses 
or current population surveys of peo- 
ple s “feelings of personal adequacy.” 
Hence, there is much point to tine fol- 
lowing observations of a writer consid- 
ering the “functions that may be served 
by alternative types of research”: 

American demographers have devoted 
major resources ... to examining the social 
and psychological determinants of Ameri- 
can fertility patterns. It is generally be- 
lieved that the associations so far estab- 
lished between fertility and socio-economic 
factors have been more revealing than those 
involving psychological factors. As a result, 
much attention has been directed to seeing 
how the latter aspect of fertility behavior 
might be clarified. That the psychological 
concomitants of fertility are central to any 
adequate system of explanation is obvious. 
Nevertheless, we may be confronted with 
a problem of practical emphasis. A little- 
observed ad^^antage of focusing on social 
and economic categories is that their dis- 
tribution in the population is often known. 
Accordingly, given the fertility behavior 
within these categories, it is generally pos- 
sible to deal with fertility in the aggregate. 
No comparable possibility is now in sight 
on the psychological side. In this sense at- 
tempts to analyze fertility in psychological 
depth, even if successful, may have only 
limited bearing on our ability to forecast its 
course in the large [Stolnitz, 1956c, p. 743]. 

Indeed, one can go further. The use of 
psychological variables in demographic 
prediction or forecasting presumes that 
the composition of the population by 
such complex psychological character- 
istics as “feelings of personal ade- 
quacy” itself can be forecast; there is 
room for skepticism about this. It is 
possible that Stolnitz was making a 
gratuitous concession in stating that 
“the psychological concomitants of fer- 
tility are central to any adequate sys- 
tem of explanation” (italics added). 
As noted above, Mishler and WestoflE 
recognized the possibility of explana- 
tory theories at different “levels,” the 
sociological and the psychological. 
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Moreover, there is a sense in which the 
use of psychological variables to ex- 
plain fertility differentials yields little 
more than an unilluminating truism. To 
see this clearly, consider a difference of 
the magnitude represented by the fer- 
tility rates of India and France. The 
French have fewer babies because they 
"want” fewer and because they "know” 
how to limit conceptions or, one might 
say, because of "motivational and cog- 
nitive factors affecting fertility.” 

The study of psychosocial factors 
need not, of course, be limited to fer- 
tility; indeed, one does not have to 
look far ahead to foresee the emer- 
gence of a subdisciplinc of "psychologi- 
cal demography/’ concerned witli 
"why” people migrate, "why” they 
marry when they do, "why” they enter 
or leave the labor force, and so on, 
based on the premise that the only ulti- 
mately meaningful explanation of mi- 
gration, nuptiality, labor-force dynam- 
ics, and the like, is one couched in psy- 
chological terms (see Vance’s discus- 
sion of "microdemography,” chap. xiv). 
Psychological rediictionism, of course, 
is no new intellectual position in the 
social sciences, though it has only late- 
ly been seriously entertained as a per- 
.spective for population studies. With- 
out in the least suggesting that psycho- 
logical studies are without value, it 
seems in order to recognize that expla- 
nations can, indeed, be formulated at 
various "levels” and that different bod- 
ies of theory offer alternative perspec- 
tives on demographic variation and 
change— perspectives not all of which 
are readily reduced to psychological 
paraphrases. The following statement 
puts the matter as well as any: 

A proper understanding of migration re- 
quires a knowledge of its causes. Too often, 
however, the search for causes becomes a 
matter of ascertaining the motives of mi- 
grants, though the announced motives may 
or may not have any connection with the 
factors of change attending migration. . . . 


Some have suggested that migration is psy- 
chological in origin, beginning with an idea 
which spreads and gathers impetus through 
contagion. Interpretations such as these lo- 
cate the cause of migration in the individual 
migrants and only secondarily, if at all, in 
the environmental and communal context. 
No doubt migration involves psychological 
elements, but it is also a manifestation of 
external changes. For an understanding of 
the general phenomenon it is important to 
know not why the migrant thinks he has 
moved but the conditions or characteristics 
common to all instances of migration and 
lacking in situations from which there is no 
migration [Hawley, 1950, p. 328]. 

Much the same statement can be made 
concerning the trends in fertility and 
the fertility differences among regions, 
categories, and population groups in 
which the demographer is interested. 
In this connection, it is interesting to 
compare statements made by one of the 
Indianapolis Study investigators, at 
about the time the study was initiated, 
on fertility studies and migration stud- 
ies, respectively: 

What may be the most important prob- 
lems lelating to fertility [pertain to] the 
weight of the various factors determining 
for individuals and couples the proportion 
marrying, the age at marriage, the extent 
to which family limitation is tried, the num- 
ber of children wanted ])y couples able to 
govern family size, and the extent to which 
these factors may be subject to social con- 
trol. Few attempts liave been made to ob- 
tain information on the number of children 
which people would like to have, and of the 
various conditions leading them to have 
more or fewer. . . . Studies of the number 
of children wanted by couples \\ ho practice 
contraception effectivelv are also rare. . . . 
The importance of the subject justifies more 
intensive research, based on an analysis of 
reasons made, not by the individuals con- 
cerned nor by their friends, but by persons 
trained to study motives and conditions 
governing conduct. 

It is of great importance to understand 
the reasons which lead some people to move 
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and others to stay where they are. Theo- 
retically and fundamentally, the cause of 
much of the migration which occurs should 
be a higher ratio between the number of 
persons and the capacity to support popu- 
lation in one area than in another. The re- 
lation of population to resources will not 
be considered here, however . . . attention 
being limited to the more immediate or 
superficial reasons for or against migrating 
rather than this deep-seated cause. Motives 
for migrating may be classified into several 
groups. ... In general, it is said that people 
move because they believe their future situ- 
ation will be better . . . because they are 
forced out . . . because they dislike to re- 
main long in any surrounding, or because 
of some combination of such conditions 
[Whelpton, 1938, pp. 88-89, 144]. 

Note that while the "motives” and 
"reasons” both for wanting children 
and for migrating are considered "im- 
portant,” it is conceded that, as they 
concern migration, these amount to 
"immediate or superficial reasons” 
rather than a "deep-seated cause.” Per- 
haps it is not irrelevant to suggest that 
any item of behavior has both "imme- 
diate or superficial reasons” and "deep- 
seated causes,” in the sense in which 
the author used those terms. Analysis 
of the former is properly carried out by 
psychological concepts and techniques, 
but the latter require the investigator 
to employ some other theoretical frame- 
work. It is perhaps a matter of personal 
predilection on what level or from what 
perspective a population student 
chooses to work. However, in view of 
the widespread popularity of social- 
psychological approaches and methods, 
it is perhaps well to call attention to 
the view that psychological explana- 
tions, like any theoretical explanations 
of phenomena, are empirically incom- 
plete; or as Ogbum and Nimkoff state; 

If the proximate cause of a change over 
time is psy chological, that is, expressed in 
motives, it is often desirable to search fur- 
ther in causes more removed until a cause 
not psychological is reached. As an illus- 


tration, the cause of an increase in adultery 
may be found in an increase in sexual desire 
for someone other than one’s legal mate. 
Such covetousness . . . may not be a con- 
stant. It may be more common at one time 
than another. . . . There is some curiosity 
therefore as to what has brought about this 
increase in effective covetousness. The mere 
statement of increased motivation is not 
enough. ... So we look beyond the motive 
to the conditions that brought it about. . . . 
Motives are not an adequate explanation 
of a change in social behavior over a period 
of time. It is desirable to explain the change 
in motives in terms of some change in con- 
ditions such as a change in science or in 
technology. . . . Hence in a chain of causes 
we seldom stop at a psychological cause 
[Ogbum and Nimkoff, 1955, pp. 23-24]. 

Finally, if population students are to 
give serious consideration to Vance’s 
proposal (chap, xiv) that present “mac- 
rodemography” should be comple- 
mented by a psychosocial “microde- 
mography,” they should be aware of 
the “aggregation problem” ( Theil, 
1954) that inevitably arises in attempts 
to co-ordinate “micro” and "macro” ap- 
proaches. 

CONCLUDING OBSERVATIONS 

Continued research efforts, in both 
“demographic analysis” and “popula- 
tion studies,” indicate that the corpus 
of demographic knowledge, including 
theory, may be expected to increase 
and to improve in terms of the ultimate 
criterion of the quality or status of any 
science— its potential for prediction and 
explanation. The basis for this conclu- 
sion may be found in the following in- 
terrelated considerations: the extension 
of census-taking, vital registration, sam- 
pling survey, and other data collection 
procedures to increasingly greater pro- 
portions of the world s population; the 
increasing scope and quality of infor- 
mation about the population being col- 
lected by these means; the continued 
development of conceptual frameworks 
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and analytical methods in demography 
and in related sciences reflected in the 
increasing effectiveness of research de- 
sign both in demographic analysis and 
population studies; and the increasing 
sophistication in demography in re- 
spect of the objectives and methodol- 
ogy of science as indicated in more de- 
liberate efforts to build theoiy in rela- 
tion to, and in interaction with, empiri- 
cal research. 

The improvements in geographic 
coverage, scope, and quality of data 
have been discussed in chapter iii, are 
presented in some detail in Part III, 
and require no further elaboration 
here. Suffice it to repeat that better 
data are in no small measure a conse- 
quence of developments in conceptual 
frameworks, methods, and in the gen- 
eral state of demography and related 
disciplines as sciences, as well as a pre- 
requisite and stimulant to further de- 
velopment of demographic knowledge. 
Some explanation of the third and 
fourth considerations, however, is 
called for. 

The discussion earlier in this chapter 
and the materials in Part III, “Ele- 
ments of Demography,” document the 
way in which improved conceptual 
frameworks and more effective analyti- 
cal metliods have contributed to the 
augmentation of demographic knowl- 
edge. Hawley ( chap, xvi ) in his discus- 
sion of population composition indi- 
cates the way in which the “stable pop- 
ulation” as a conceptual framework and 
analytical tool has added to our knowl- 
edge of composition and its possible 
course of change. Bogue (chap, xvii) 
in his consideration of population dis- 
tribution has shown how multivariate 
analysis can illuminate problems relat- 
ing to regionalism, urbanization, and 
industrialization; and in his summary 
of the field of internal migration ( chap, 
xxi) he has provided a number of ex- 
amples of the way in which conceptual 
frameworks can affect the knowledge 


which can be gleaned about both mi- 
gratory streams and behavior of mi- 
grants. Ryder (chap, xviii) has docu- 
mented reasonably fully the way in 
which improvements in conceptual 
framework and analytical method have 
added to our knowledge of changes in 
fertility over time; and Dorn (chap, 
xix) has done the same in respect of 
mortality. Hyrenius (chap, xx) in his 
succinct discussion has demonstrated 
the vital role of formal models in the 
analysis of population growth and re- 
placement. Grauman (chap, xxiii) has 
similarly demonstrated the role of re- 
search techniques and empirical mod- 
els, embodying both concept and meth- 
odology, in population estimation and 
projection and in the explanation of 
population change. Click (chap, xxiv) 
in his discussion of the family and Jaffe 
(chap. XXV ) in his treatment of the la- 
bor force have also shown in their spe- 
cial areas the ways in which improved 
conceptual frameworks and analytical 
methods have opened up new areas of 
interest and research for demography. 
Finally, Thomas (chap, xxii) in treat- 
ing of international migration and 
Ackerman (chap, xxvi) in considering 
population and natural resources have 
shown how conceptual frameworks in 
economics and geography, respective- 
ly, have stimulated and helped to cre- 
ate and organize knowledge in demog- 
raphy and in related disciplines. 

In the summary and evaluation of 
the “elements” of demography, then, 
the authors of the symposium, as well 
as the observations of the editors, have 
pointed to the way in which concep- 
tual framework and analytical method 
have contributed to the improvement 
of demography as a science and may 
be expected to continue to do so. Such 
improvement is effected, of course, by 
means of the improved data and the 
more effective research which the 
more refined conceptual frameworks 
and methods permit. 
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The materials in the symposium, in- 
cluding those in Parts II and IV as well 
as in Part III, together with the discus- 
sion of theory in this chapter, tend to 
bolster the fourth consideration above. 
That is, these materials serve to docu- 
ment the increasing sophistication of 
demographers in their research in re- 
spect to the objectives and general 
methodology of science. More specif- 
ically, both deanographic analyses and 
population studies give indications of 
increasing awareness of the role of the- 
ory in research and of a conception of 
theory and an imagery of science that 
is increasingly advanced as measured 
by the standards of the natural sci- 
ences. 

Tlie analyses above of the ‘‘elements” 
and “functions” of theoi*y in demogra- 
phy as contained in the investigations 
and discussions of demographers may 
be taken in support of this conclusion. 
This does not mean, however, that 
there is no room for further improve- 
ment. On the contrary, demographers 
in general may have much to gain from 
additional allocation of energy to de- 
liberate efforts directed toward theory- 
construction in conjunction with the 
conduct of empirical research. In this 
connection much might be gained, also, 
if in such efforts more (anphasis were 
placed on prediction and explanation 
as the primary function of theory. 
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If the sociology of knowledge were 
a well-developed area of research, we 
should doubtI(iSs turn to it for informa- 
tion on how the characteristics of the 
demographic profession affect the prog- 
ress of demography as a science. It 
seems probable that the field of popu- 
lation study would be a promising 
topic for research in the sociology of 
knowledge. Historically, it has been di- 
vided between scientific research and 
disciplined speculation, on the one 
hand, and controversy over social is- 
sues, on the other. Clearly, the latter 
has left its mark on the former. More- 
over, it is possible to discern a con- 
nection between the emergence of sci- 
entific interests in population and what 
may be called the “professionalization” 
of demography ( see, for example, chap, 
vi). 

This chapter falls considerably short 
of a tnuitmcnt of demography as a case 
study in the sociology of knowledge, 
and we shall have to content ourselves 
with some rather miscellaneous obser- 
vations on contemporary aspects of the 
professionalization of the field, most of 
which will pertain to the United States 
(see, however, chaps, vii-xiii, which 
contain pertinent information for se- 
lected other countries ) . The discussion 
focuses on personnel, training, and fa- 
cilities for training and research. 

PERSONNEL 

It must be observed at the outset 
that there is no way to make any pre- 
cise estimate of the number of “demog- 
raphers” in the world or even in the 
United States. This follows from the 


fact that many people making use of 
and contributions to population stud- 
ies do not identify themselves profes- 
sionally as demographers. On the other 
hand, some who recognize population 
as a major field of interest may be con- 
cerned only with certain narrowly 
technical aspects of the subject and 
may lack interest in “demography as a 
science.” Finally, one would be hard 
put in some cases to draw a line be- 
tween professional demographers and 
persons whose concern witli population 
is oriented primarily to the extra-scien- 
tific aspects of its study. 

It is, however, quite clear that de- 
mography is not a large discipline, as 
compared with many of the major 
fields of social and natural science. The 
current membership of the Population 
Association of America is around five 
hundred. No doubt there are a number 
of persons interested professionally in 
population in one way or another who 
are not members, but there are doubt- 
less some members whose interest in or 
other connection with the field is rather 
nominal. 

Tlie International Union for the Sci- 
entific Study of Population lists 395 
members from 54 different countries as 
of November, 1957. Of these 89, or not 
quite one-fourth, are residents of the 
United States. The union has somewhat 
more exacting criteria of professional 
interest in demography than does the 
association. If one were to suppose that 
in countries other than the United 
States the number who might appro- 
priately be classified as demographers 
bore the same ratio to membership in 
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the union as does the association mem- 
bership to union membership in the 
United States, the world population of 
demographers would be estimated as 
of the order of two thousand, or rather 
less than one demographer per one mil- 
lion population. This estimate seems to 
be well on the generous side. The per 
capita number of demographers in the 
United States must be at least three or 
four times the world average, and if 
uniform criteria were applied, this ratio 
would probably be considerably higher. 

Little precise or reliable information 
on the characteristics of demographers 
is available. Of the 465 members of the 
Population Association of America 
listed in its April, 1956, directory as re- 
siding within the continental United 
States, 224 indicated connections with 
colleges and universities (including a 
few graduate students and other non- 
teaching personnel); 127 were govern- 
ment employees (local, state, national, 
and international); and the affiliations 
of the remaining 114 were other than 
academic or government, or were not 
stated. Thus, nearly half the members 
were connected with academic institu- 
tions, slightly more than one-fourth 
were with government agencies, and 
about one-fourth were otherwise occu- 
pied. Although it is a quite imperfect 
index of “professionalization,” the pro- 
portion of members holding the doc- 
tor’s degree is of some interest. This 
proportion amounted to about 56 per 
cent for the total membership ( exclud- 
ing those overseas), and to around 75 
per cent for the academic, 45 per cent 
for the government, and 33 per cent for 
the other members. 

An important aspect of the profes- 
sionalization of demography is that 
few, if any, demographers were trained 
as demographers exclusively, since, as 
will be elaborated later, virtually all 
academic training in the field is given 
in one or another department of the 
natural or social sciences. It is pertinent 


to inquire, therefore, from what fields 
demographers are drawn. Our best in- 
formation here applies only to holders 
of doctors degrees. Approximately 
three-fifths (62 per cent) of the popu- 
lation association members holding 
doctor s degrees obtained them in so- 
ciology. TTie proportion was even 
higher among the academic members, 
72 per cent, as compared with 45 per 
cent among the remaining members. In 
fact the “t^ical” or modal member of 
the Population Association of America 
can be described as a Ph.D. in sociol- 
ogy teaching at a college or university: 
120, or 26 per cent, of the members re- 
siding in the United States answer to 
this description. 

There is, however, quite an array of 
other fields of preparation represented. 
The 262 members holding doctor s de- 
grees may be classified as follows: 163 
sociology; 26 biological and medical 
sciences (including M.D.’s); 24 eco- 
nomics; 12 statistics and biostatistics; 
10 geography; 8 psychology; 7 mathe- 
matics; 7 history and political science; 
and 1 each, anthropology, city-plan- 
ning, law, philosophy, and physics. Not 
all of these persons, of course, current- 
ly maintain a close identification with 
the fields in which they were trained. 
A large number of demographers in 
government employment would be 
classified as one or another kind of 
“statistician” in terms of their job titles 
or civil service ranks. 

Of the 89 United States members of 
the international union, 46, or almost 
exactly half, are sociologists by train- 
ing (irrespective of type of degree 
held). The remainder are drawn from 
economics (18), biological and medical 
sciences (7), mathematics (5), and 
statistics (5), with 9 from miscellane- 
ous and unknown fields. The fact that 
the proportion of sociologists is some- 
what lower in the international union 
than in the general membership of the 
population association may indicate a 



108 


The Study of Population 


time trend, since the latter probably in- 
cludes a larger proportion of young 
members. 

One other bit of information on 
backgrounds is possibly indicative. Of 
the eleven persons who served as pres- 
ident of the population association be- 
tween its founding in 1931 and 1948, 
only four or five would be classified as 
sociologists; but of the eleven presi- 
dents between 1948 and 1959, eight 
were sociologists by training, and a 
ninth, though holding the Ph.D. in 
economics, is identified with equal ac- 
curacy as a sociologist. 

One has the strong impression, 
though no firm verification is available, 
that the recruitment of demographers 
from sociology is much more common 
in the United States than in most other 
countries, and much more common in 
the United States at present than at 
earlier periods. Both inferences accord 
with the fact of sociology’s rapid 
growth in the United States. 

It is only possible to speculate on the 
implications of the professional con- 
nection between demography and soci- 
ology. But one significant fact must be 
kept in mind. Although perhaps a ma- 
jority of demographers are sociologists, 
they constitute only a small minority of 
all sociologists. Between 1946 and 1954 
only 4 per cent of students taking mas- 
ter’s degrees in sociology had written 
theses on demographic problems, and 
only 6 per cent of doctoral dissertations 
accepted in this period were in demog- 
raphy (Duncan, 1957, Table 7). In the 
sociological periodical with the highest 
current circulation, about 11 per cent 
of all articles report demographic re- 
search, although 24 per cent of all arti- 
cles reporting results of quantitative 
studies are demographic in character 
(based on figures given by Gold, 
1957). The fact that the number of in- 
stitutions ofFering advanced work in 
demography or granting degrees to 
candidates specializing in this field is 


much less than the total number offer- 
ing graduate work in sociology means 
that the great majority of sociologists 
have no close acquaintance with de- 
mography or truly professional compe- 
tence therein. Although the research 
output of sociologists is probably con- 
centrated on population disproportion- 
ately as compared with the distribu- 
tion of fields of interests among sociol- 
ogists, demography continues to be 
considered somewhat tangential to the 
field by many sociologists. The position 
of sociology vis-^-vis the study of pop- 
ulation is, therefore, somewhat anoma- 
lous. On the other hand, it must be 
conceded that the popularity of sociol- 
ogy as a teaching discipline and the 
treatment of population— however per- 
functory— in most courses in general 
sociology have probably played an im- 
portant part in the growth of academic 
interest in population and in the re- 
cruitment of professional demogra- 
phers. 

Information on the growth in num- 
bers of demographers is even more 
scanty than that on current numbers 
and backgrounds. However, it seems 
likely that nf> more than a handful of 
persons in the United States would 
nave identified themselves as demog- 
raphers a couple of generations ago. 
We are told that only thirty-eight per- 
sons attended the first meeting of the 
Population Association of America in 
1931 and that attendance at annual 
meetings remained low for several 
years thereafter (Kiser, 1953). At the 
present time it is around two hundred 
each year. There are other indications 
that the professionalization of the field 
made rapid strides only recently. For 
example, no longer ago than 1938 the 
number of professional demographers 
on the staff of the Population Division 
of the United States Bureau of the Cen- 
sus was about four, as compared with 
about eighteen today. The impression 
of participants is that the organization 
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of demographers in a national associa- 
tion “has had some part in pumping vi- 
tality into the government agencies” 
(Kiser, 1953, p. 110; see also Vances 
discussion of the history of the associa- 
tion in chap. xiv). 

TRAINING 

If one were to study carefully the 
backgrounds of persons regarded as 
eminent demographers today, he 
would probably find that many of them 
were “self-trained” or that their formal 
study of the field was for the most part 
quite limited. At the same time, these 
people, by their contributions to knowl- 
edge and method, have made demogra- 
phy a field in which it is increasingly 
difficult to gain professional compe- 
tence without formal training. As this 
fact becomes more widely realized, 
there is an increasing amount of discus- 
sion of problems of training demogra- 
phers. For example, the 1957 meetings 
of the International Statistical Institute 
and the International Union for the 
Scientific Study of Population featured 
a session on training. The topic was 
also discussed at the 1954 World Pop- 
ulation Conference, and UNESCO re- 
cently sponsored a survey on the teach- 
ing of demography in a number of 
countries. The general availability of 
the last report, in particular, allows us 
to treat tliis subject rather summarily. 

It is widely assumed that the need 
for trained demographers in many 
countries with low levels of living and 
actual or potential severe population 
pressure is much greater tlian such 
countries are likely to meet, without 
aid, in the foreseeable future (Hauser, 
1955). Several important programs 
have been fashioned to meet this need. 
The United States Bureau of the Cen- 
sus for some ten years has had a pro- 
gram of in-service training for foreign 
demographers and has furnished lead- 
ership in the Western Hemisphere in 
eflForts to raise standards of census- 


taking and analysis of population data. 
Various United Nations technical as- 
sistance programs have included for- 
mal or informal training of personnel in 
statistical agencies as one of their ob- 
jectives. The United Nations has also 
joined in the sponsorship of two cen- 
ters of training in demography, in Bom- 
bay and Santiago. The fellowship pro- 
gram of the Population Council, Inc., 
now about five years old, has provided 
opportunities for advanced study in 
population for graduate students 
dravm from all over the world. Many 
of these have come to the United States 
for their training, but some have gone 
to various western European countries. 

Turning more specifically to the 
baining of demographers in the United 
States, including those coming to this 
country for training from abroad, we 
arc led back to the close institutional 
relationship between demography and 
sociology. About nine-tenths of all 
courses in population offered in col- 
leges and universities of the United 
States are administered by departments 
of sociology. Although sociology by no 
means has a monopoly on the produc- 
tion of graduate students specializing 
in population, the data given earlier 
strongly indicate its dominance in this 
respect. How well sociology may qual- 
ify for tliis responsibility is another 
question. As was pointed out in an- 
other connection: 

The evidence . . . warrants the conclusion 
that a large fraction— perhaps a majority— 
of persons teaching population courses have 
only a secondary interest in demography. 
Most of them are sociologists by depart- 
mental affiliation, and presumably by field 
of training as well. Many took their train- 
ing in departments where only elementary 
courses (at most) in population were avail- 
able. It is quite unlikely that as many as 
half of them did research in demography 
for their master s or doctor's dissertations. 
Finally, the overwhelming majority must 
teach courses other than population, usually 
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devoting a larger share of their teaching 
time to non-demographic than to demo- 
graphic courses. A number of respondents 
. . . indicated that one of the major prob- 
lems in teaching population was their own 
lack of interest or competence in the field 
[Duncan, 1957, p. 177]. 

Among the major problems arising in 
the training of demographers, which, 
in part, flow from tlie concentration of 
training in sociology departments, the 
following may be listed in summary 
fashion: (1) Because the majority of 
undergraduate and graduate students 
of sociology are only incidentally inter- 
ested, at best, in population, the de- 
mand for courses and research supervi- 
sion in demography frequently is in- 
suflScient to support a specialization of 
teaching staff in this field. This holds 
tnie a fortiori with respect to advanced 
seminars and courses in demographic 
research methods which are found only 
in a few of the larger universities. (2) 
Because the need for background in 
mathematics and statistics is much less 
for some fields of sociology than for 
training in demography, a large pro- 
portion of students are ill equipped to 
study population, and courses tend to 
be fashioned to their level of compe- 
tence rather than to that desirable for 
specialists in demography. (3) A spe- 
cial problem concerning students from 
foreign countries is that their under- 
graduate work in sociology often is in- 
sufficient to prepare them for graduate 
work in that discipline. Consequently, 
to meet requirements for advanced de- 
grees, they must devote a dispropor- 
tionate amount of their time to making 
good their deficiencies in aspects of so- 
ciology which— though of some possi- 
ble relevance to demography— do not 
bear directly on their objective of at- 
taining competence in demographic 
analysis. For them, as for others, it is 
diflGcult to prescribe curriculuins incor- 
porating courses in such relevant fields 
as economics, biology, and geography. 


because of the pressure of degree re- 
quirements in subfields of sociology 
other than demography. In spite of the 
generally acknowledged interdiscipli- 
nary character of population studies 
and the uses made of demographic 
analysis in a number of fields, no uni- 
versity has yet been successful in set- 
ting up a tnily cross-disciplinary pro- 
gram of instruction in population, al- 
though there are some instances of 
partial interdepartment collaboration 
in training. In view of the foregoing 
circumstances it seems probable that 
persons with well-rounded training for 
the study of population will continue 
for some time to be in large part "self- 
trained,” although the opportunities for 
basic elementary training in demogra- 
phy are certainly much greater than 
they were in the past. 

FACnJTIES 

Training in demography is given in 
a considerable number of academic in- 
stitutions, though in many of these it 
amounts to a fairly incidental aspect of 
specialization in sociology or another 
discipline. Similarly, population re- 
search is carried on not only in a con- 
siderable number of universities but 
also by business, government, welfare, 
planning organizations, and the like, 
though the research carried out by 
many of these is highly segmental in 
character. There are, in fact, relatively 
few institutions and agencies that have 
facilities for demographic training at 
the professional level or that pursue 
what might be called comprehensive 
programs of basic research on popula- 
tion. The concentration of training is 
indicated by that fact that of fifty-eight 
doctor's degrees awarded to sociolo- 
gists specializing in demography dur- 
ing 1946-54, no fewer than thirty-seven 
were conferred by only four universi- 
ties, each granting six or more. There 
were six universities awarding two 
such degrees each, and nine universi- 
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ties awarding one each ( Duncan, 1957, 
p. 182 ) . There is no equally convenient 
measure of concentration of basic re- 
search output, but the informed de- 
mographer would probably be willing 
to name a half-dozen or so organiza- 
tions and institutions that would ac- 
count for a large fraction of recent re- 
search literature describable as basic in 
character. Such concentration is not 
surprising or disconcerting in itself, for 
similar concentrations of activity occur 
in most spheres of social and economic 
life. There is, however, some question 
as to whether the number and diversity 
of research and/or training facilities 
are suflBcient to advance the scientific 
study of population as rapidly as one 
might like. 

In the United States there are two 
independently endowed research or- 
ganizations specializing in basic popu- 
lation research. The Milbank Memorial 
Fund (New York), in addition to its 
programs in the public health field, 
has, since the late 1920’s, conducted a 
continuing series of studies focused on 
human fertility. The Scripps Founda- 
tion for Research in Population Prob- 
lems, located at Miami University in 
Ohio, was established in 1922 and has 
made major contributions in its studies 
of population trends in the United 
States, projections of future popula- 
tion, population distribution, and co- 
hort fertility analysis. Neither of these 
organizations functions to any great ex- 
tent as a training center other than in 
the sense of training persons working 
on its research projects. 

There are four centers or institutes of 
population study set up at major uni- 
versities that combine the functions of 
research and training, working closely, 
in the latter respect, with the sociology 
departments (or, in one case, with the 
department of economics and sociol- 
ogy) of their respective universities. 
TTiese are the OflBce of Population Re- 
search at Princeton University, the In- 
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stitute of Population Research at Lou- 
isiana State University, the OflBce of 
Population Research at the University 
of Washington, and the Population Re- 
search and Training Center at the Uni- 
versity of Chicago. In general, staflF 
members of these units hold appoint- 
ments in the sociology department and 
carry out their training programs as 
part of the graduate curriculum of that 
department. For the most part their 
research activities must be financed by 
grants and contracts from extra-univer- 
sity sources. Inasmuch as, in each case, 
an important aspect of the training 
rogram is the opportunity for quali- 
ed students to participate in actual re- 
search, the training program is in good 
part supported by the research pro- 
gram. It is an interesting commentary 
on the viewpoint of universities toward 
social science training that, whereas the 
provision of laboratory facilities in the 
natural sciences is a standard item of 
the regular budget, such facilities in 
the social sciences, including demogra- 
phy, are likely to be available only as 
an adjunct to an independently fi- 
nanced research program. 

At a number of universities there are 
research offices which, though not de- 
voted wholly to population research, 
nevertheless carry on research in the 
field and afford more or less extensive 
opportunities for student participation 
and apprenticeship training. These in- 
clude the Bureau of Applied Social Re- 
search at Columbia University, the Bu- 
reau of Social Science Research at 
American University, the Bureau of 
Population and Economic Research at 
the University of Virginia, the Institute 
for Research in Social Science at the 
University of North Carolina, and the 
Institute for Social Research at the 
University of Michigan. Unlike the 
centers mentioned in the preceding 
paragraph, these units may not have a 
strong integration between their re- 
search programs and the training of 
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students, though several of these uni- 
versities do have highly qualified soci- 
ologists specializing in population on 
their faculties. 

Practically all the university centers 
with population research programs are 
closely related to departments of soci- 
ology. It can only be regretted that 
there are not at least two or three such 
centers organized, say, around geo- 
grajihic aspects of population, or inte- 
grated with an institute of human biol- 
ogy. It is also Tinfortunate, at least for 
demography, that none of the major 
university cemters for the study of sta- 
tistics has developed a program em- 
phasizing dc'mographic research and 
problems, and it is likewise unfortu- 
nate that there is no center where train- 
ing in actuarial mathenjatics is con- 
ducted in co-operation with a demog- 
raphy program. 

In the absence of firm data on the 
demand for professional demographers 
in relation to the supply, one can only 
record the conjecture that the demand 
is likc'ly to exceed the supply— at least 
of highly qualified personnel— for some 
time to come. It is likely that the for- 
mation of additional university centers 
of population study will be one re- 
sponse to this situation, though one 
cannot be so optimistic that the need 
for more diversified types of facility 
just allud(‘d to will be met any time 
soon. However, there is no good evi- 
dence that the existing facilities are 
strained by an oversupply of qualified 
candidates for training. 

The supply of candidates is, in fact, a 
phenomenon meriting further study. 
As a hypothesis subject to test, it may 
be asserted that the social sciences are 
at a disadvantage in recruitment, as 
compared with many of the natural 
sciences, inasmuch as young people 
become committed to social science ca- 
reers rather late, often after experi- 
encing disappointment in the early 
stages of some other career or program 


of study. It may also be supposed that 
specialization in population study 
comes even later for the prospective 
social scientist, since the opportunity 
for becoming acquainted with the pro- 
fessional aspects of the field arises only 
at a late stage of his undergraduate or 
graduate study. It is perhaps signif- 
icant, for example, that comparatively 
few National Science Foundation fel- 
lowships for study in demography are 
awarded in comparison with such 
equally specialized fields as mathemat- 
ical economics or experimental psy- 
chology. The fellowship program of the 
Population Council, Inc., alluded to 
earlier, has required quite active re- 
cruitment of suitable candidates. In to- 
tal, the prospect is somewhat remote 
for a situation in which opportunities 
for population study can be extended 
quite selectively and where the agen- 
cies engaged in training are in a posi- 
tion to insist on strong backgrounds in, 
say, mathematics and statistics as a 
prerequisite to advanced study in de- 
mography. 

Willie the preceding discussion of fa- 
cilities has focused on university pro- 
grams of research and training, one 
must not overlook the important con- 
tributions, particularly in research, 
made by government agencies, over 
and above their responsibilities for as- 
sembling population data. An impor- 
tant aspect of the professionalization 
of demography is the increase in the 
number of well-trained demographers 
located in the Bureau of the Census, 
National Office of Vital Statistics, and 
numerous other agencies concerned 
with population studies in one way or 
another. Tliese people are, of course, in 
a highly strategic position in at least 
one respect: they are close to the 
sources of data and have the opportu- 
nity to familiarize themselves with the 
manifold circumstances of data collec- 
tion affecting the analysis and interpre- 
tation of data. In discussing the prob- 
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lem of training, Jaffe (1955) has 
pointed out that the collection and the 
analysis of data have too often been 
divorced, in both training and practice. 

An important aspect of facilities for 
both training and research is access to 
adequate libraries, sources of data, and 
laboratory equipment. The matter of 
library facilities is perhaps of some 
special importance for demography, 
inasmuch as its literature is so widely 
scattered in journals of a large number 
of fields. A small library, therefore, 
cannot serve demographers as ade- 
quately by subscribing to two or three 
basic periodicals as it could, say, soci- 
ologists. One consequence of the scat- 
tered demographic literature is that 
students do not get as comprehensive 
a view of current research in the field 
as they should; this problem is only 
partially met by the publication of bib- 
liographies and anthologies of popula- 
tion literature. 

Tliere is an even greater problem in 
respect to maintaining an adequate li- 
brary of sources of population data. 
Such data are published by literally 
hundreds of agencies throughout the 
world, and the reports of a single mod- 
ern population census more than fill a 
“five-foot shelf.” It is a rare library in- 
deed that can claim any great degree 
of coverage of existing population data. 
One has only to peer a little into the 
future, extrapolating the growth of data 
collection systems, to foresee a problem 
of staggering magnitude. If population 
research is even to begin to keep pace 
with the accumulation of population 
data, entirely new techniques of dis- 
seminating the data must be devised— 
microphotographic techniques come to 
mind as one possibility— and/or the 
conduct of population research must 
be decentralized and integrated much 
more closely with the collection of pop- 
ulation data. Demography and the col- 
lection of demographic data are rapid- 
ly evolving beyond the point where the 
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progress of the field can be left to the 
individual scholar poring over the cen- 
sus reports that happen to have been 
acquired by his university’s library. It 
may not be amiss to suggest that the 
agencies and foundations who may 
take the facilitation of demographic in- 
vestigations as one of their objectives 
should begin to make penetrating and 
imaginative studies of the sheer “logis- 
tics” of population research. 

In respect to laboratory facilities it is 
again questionable whether resources 
measure up to need, and, again, with 
the introduction of electronic devices 
one may visualize the problem becom- 
ing more exacerbated before it is ame- 
liorated. At the present time, it is large- 
ly “by hook or by crook” that the re- 
search worker or the student gains 
access to an adding machine, desk cal- 
culator, or drafting table. It is a major 
feat of administration to secure even 
substandard facilities for an occasional 
“laboratory course” or “workshop.” Too 
often, such facilities must be literally 
begged, borrowed, or stolen from 
equipment budgeted to research proj- 
ects that are by no means over- 
equipped. 

One can think of both worthwhile 
ameliorative measures and heroic “so- 
lutions” of the foregoing problems of 
adequate facilities for population train- 
ing and research. The obvious common 
denominator of all such proposals is the 
need for greater allocation of resources 
to the facilitation of demographic 
study. Universities need to change their 
scale of thinking in respect to budgets 
for all th(' social sciences, demography 
not the least among them. Census of- 
fices and tile like should seek much 
fuller support for analytical work and 
for processing data well beyond the 
form of raw tabulations. Either gov- 
ernments or philanthropists must some 
day be called upon to provide funds in 
large amounts to permit creative solu- 
tions to the massive documentation 
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problem. Singly or in concert, demog- 
raphers need to work with publishers 
to find means of disseminating more ef- 
fectively the results of demographic 
research. There would be little excuse 
for setting down such obvious propo- 
sals were it not for the fact that the 
potential growth of demography as a 
science, together with the vast activi- 
ties which support the science, can take 
it rapidly toward a “critical mass” 
which can no longer be handled by 
traditional expedients. 

There is an evident need for infor- 
mation on the economics of demo- 
graphic research; this is an important 
aspect of the sociology of knowledge of 
this field. At present there are no relia- 
ble and compreihensive figures on the 
amount of funds devoted to population 
research or supporting activities that 
more or less directly advance the disci- 
line as a science. If such information 
ecomos available, it will prove most 
instructive to compute the ratio of 
funds expended on the collection and 
dissemination of population data to all 
other funds allocated by government 
and society to professional and scien- 
tific activities in the field of population 
study. It would be surprising indeed if 
that ratio were less than ten to one. 
What the optimum ratio would be can 
only be conjectured. But there is every 
reason to believe that support for the 
second category could be increased 
several times without approaching the 
point where the tail wags the dog. 

Tliere is some reason to doubt that 
the growth in resources available for 
the support of basic research on popu- 
lation has kept pace in recent years 
with the growth of demography as a 
profession. During the postwar period, 
many of the foundations to whom the 
research worker might turn for support 
have developed a policy of making 
grants only or primarily in connection 
with their particular programs of social 
action. The foundation picture, so far 


as demography is concerned, was 
greatly altered by the formation of the 
Population Council, Inc., late in 1952. 
By mutual agreement, applications to 
the various foundations supporting so- 
cial research of one kind or another are 
channeled to the population council 
when they involve demographic prob- 
lems. 

A conspectus of the councils activi- 
ties is afforded by a summary of its 
grant allocations over the period 1953- 
56, when grants totaling somewhat 
more than one million dollars were au- 
thorized. This total is broken down by 
major programs as follows (in thou- 
sands of dollars): 

$ 540 demography 

164 demographic fellowships 
258 medical research 
45 medical fellowships 
8 medical genetics fellowships 
28 miscellaneous grants 

$1,043 total 

It should noted that the medical pro- 
grams are largely concerned with the 
physiology of human reproduction, a 
field closely related to demography and 
bearing on population studies, but not 
clearly within the scope of either as we 
have defined them in this volume. It is 
not possible to make a clear-cut dis- 
tinction between those grants, in the 
demography program, that pertained 
to basic demographic research, as op- 
posed to other types of projects relat- 
ing to demography as a profession. 
However, our scrutiny of project titles 
suggests that about three-fifths of the 
funds allocated under this program 
could be classified under the former 
heading, with the remainder being in 
support of conferences, travel, training 
programs, publications, and the like. 
Or, if one combined the demography 
and the demographic fellowship pro- 
grams, it could be said that perhaps 
half the total funds were allocated to 
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basic research or to the planning and 
facilitation of basic research. ( It should 
be clear that this estimate represents 
our appraisal of the actual activities of 
the council during the stipulated pe- 
riod and is in no sense a summary of 
any explicit policy of the foundation. ) 

As we have suggested, although gov- 
ernment agencies— the Bureau of the 
Census and the National OflSce of Vital 
Statistics, in particular— make a sub- 
stantial contribution to the output of 
basic demographic research, there is 
little reason to expect a marked expan- 
sion of such work on their part in the 
foreseeable future, highly desirable 
though such expansion would be. The 
federal government enters the picture 
in another way, however, through the 
National Science Foundation, which 
“in March 1953 . . . undertook a sys- 
tematic and continuing study of the 
present scientific status of the social 
sciences and of the role of the Founda- 
tion with respect to social science re- 
search.’* As a result, the foundation now 
has a “limited program of support of 
the social sciences,” most aspects of 
which are open to demography, includ- 
ing “(1) support of basic research; (2) 
graduate and postgraduate fellowships; 
(3) support of conferences and sym- 
posia; (4) partial support of travel to 
international conferences; (5) status of 
science studies; (6) register of scien- 
tific and technical personnel; and (7) 
scientific manpower studies.” The ac- 
tual activities in the population field 
carried out by the foundation are sum- 
marized in a report by Alpert (1957). 
It may suffice here to indicate only the 
conclusion that “thus far the amount 
of participation by demographers has 
been extremely limited.” Although only 
a handful of fellowships for graduate 
study in demography had been 
awarded by the end of 1957, and less 
than half a dozen research projects had 
been undertaken under foundation 
grants, it may be anticipated that the 


National Science Foundation will be 
an important source of support for both 
training and research in demography 
in the future. 

A final class of facilities to which 
reference should be made comprises 
the various media of publication. De- 
mography is virtually unique among 
social sciences in having commanded 
the services of the current biblio- 
graphic quarterly, Population Index, 
for nearly a quarter-century. The in- 
dex, besides annotating current litera- 
ture and listing official publications of 
population statistics, carries “current 
items” of scientific and professional in- 
terest and a selection of up-to-date 
demographic summary statistics on the 
various countries of the world. Edited 
and published at the OflBce of Popula- 
tion Research, Population Index is 
jointly sponsored by the office and the 
Population Association of America. The 
latter has consistently reaflSrmed, over 
the years, its judgment that a biblio- 
graphic service is of greater long-run 
value than would be an alternative 
publication in the form of a conven- 
tional journal. There has been recurrent 
discussion of the possibility of estab- 
lishing such a journal whenever the 
growth of the association would war- 
rant it. At present the principal journal 
of demography in English is Popula- 
tion Studies, which has been issued 
since 1947 by the population investiga- 
tion committee at the London School 
of Economics. Recently, Population Re- 
view was established in India. Of non- 
English journals, probably the most 
widely used in the United States is 
Population, which has been published 
since World War II by the Institut 
National d’Etudes Demographiques 
(Paris). The Population Bulletin, pub- 
lished by the Population Reference Bu- 
reau, is not primarily an outlet for re- 
search articles but a medium for fur- 
thering the bureau s objective, which is 
“to make available in accurate, non- 
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technical form the essential facts upon 
which rational population policies must 
be based” (Cook, 1953). The Popula- 
tion Bulletin of the United Nations ap- 
pears irregularly and is largely, though 
not wholly, devoted to presentation of 
material related to the research pro- 
gram of the Population Branch. 

A glance at a few of the chapter bib- 
liographies in this volume will disclose 
the wide variety of journals in the so- 
cial and natural sciences in which de- 
mographic materials appear. Demogra- 
phers frequently argue that this diffu- 
sion of publication has an advantage 
in terms of “spreading knowledge 
around.” However, it does mean that 
the demography one reads tends to de- 
pend heavily on the discipline from 
which he hails; the lack of centraliza- 
tion of the demographic literature 
probably militates against the building- 
up of a common universe of discourse 
for the variegated students of popula- 
tion. 

GENERAL OBSIiRVATIONS 

If one were to essay a sociology-of- 
knowledge investigation of the field of 
population study, at least three striking 
facts about demography as a profession 
would have to be taken into account. 
First, demographers are drawn from a 
number of disciplines. Their scientific 
investigations and their professional or- 
ganizations lead them to cross disci- 
plinary boundaries somewhat freely. 
Since there is no recognition of demog- 
raphy as a discipline in the administra- 
tive framework of universities, demog- 
raphers are sometimes slightly mar- 
ginal with respect to their home disci- 
plines, whatever they may be. Second, 
by virtue of demography’s dependence 
on data collected by governments, and 
for other reasons, the professional ac- 
tivities of demographers tend to be dif- 
ferentiated and specialized according 
to type of institutional affiliation. By 
the same token, demography consti- 


tutes a somewhat distinctive arena of 
interaction among representatives of 
academic, government, business, and 
other institutions. Third, a large part of 
the demand for the services of the de- 
mographer as a professional person is 
of an extra-scientific character. There 
is, of course, the teaching function, 
which leads primarily to the transmis- 
sion rather than to the accumulation of 
knowledge. In addition, demographers 
are called on to devote a large propor- 
tion of their work to providing infor- 
mation, estimates, projections, and in- 
terpretations of data from the stand- 
point of various social engineering uses. 
Much of the research and publication 
generated by this demand can be said 
to have only incidental value, at best, 
as contributions to “science. ' From the 
standpoint of demography as a science, 
for example, little is gained by making 
annual estimates of population for 
towns and cities or by making peri- 
odic revisions of population projections 
by a standardized technique. Except 
when such exercises lead to new ana- 
lytical methods or afford some new in- 
sight into interrelations between popu- 
lation and socioeconomic circum- 
stances— both of which contributions 
arc comparatively rare— their contribu- 
tions to scientific knowledge (as dis- 
cussed in chap, iv) are slight. Perhaps 
the most charitable view one could take 
of these activities is that they are the 
“bread and butter” of the professional 
demographer. If he learns to carry out 
these tasks with dispatch, he may have 
some time and resources left over for 
research of a more basic character. An- 
other aspect of the demand picture is 
that demographers are continually 
called on to provide publicity on cur- 
rent population changes and to inter- 
pret demographic problems to various 
publics. It is not uncommon for what 
is essentially the same paper to be 
written over and over again by an emi- 
nent demographer, to be published on 



Demography as a Profession 


one occasion in a journal whose audi- 
ence is welfare workers; on another, 
real estate agents; on a third, public 
health officers; and so on. If only 
knowledge of population accumulated 
as rapidly as does literature of this 
kind, one could be sanguine indeed 
about the prospects of demography as 
a science. 

The professional environment of the 
demographer, therefore, is one that has 
certain unusually stimulating features 
but at the same time one that provides 
certain distractions from the pursuit of 
science. It is hazardous, to be sure, to 
speculate on the motivational patterns 
of professional people. But if one were 
to speculate, he might conclude that on 
the whole the goal of building science 
constitutes a subordinate and less than 
autonomous jnotivc. The demographer 
too often steps out of his role as scien- 
tist to allow us to suppose the contrary. 
Altliough the student of Wissenssozi- 
ologic has yet to determine the opti- 
mum conditions for scientific progress 
in a discipline, it may be imagined that 
the optimum “mix” of stimuli and mo- 
tivations would be somewhat different 
from that characterizing demography. 
At the same time, the progress of de- 
mography as a science, as recorded in 
this volume, must signify that demog- 
raphers are fumbling toward an appro- 
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priate integration and balance of their 

scientific and professional roles. 
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Development and Current Status 

of Demography 






Introduction to Part II 


Tlie historical materials in this part 
provide a rather comprehensive ac- 
count of the circumstances attending 
the beginnings, early development, and 
recent progress of demography, as 
these occurred in widely scattered 
places and over a considerable span of 
time. It will doubtless be apparent that 
each period and region has had a dis- 
tinctive contribution to make to the 
growth of demography, despite the re- 
currence of common problems and 
methods of study. Each has had, as 
well, its own special obstacles to over- 
come. Reasons are given why demogra- 
phy appears to have languished at cer- 
tain periods and why the preoccupa- 
tions of demographers have varied 
considerably from place to place. 
Whereas the contemporary period, on 
the whole, appears to be one in which 
demography is making rapid strides as 
compared with earlier epochs, its prog- 
ress is uneven— as is probably true of 
any science— and there remain countries 
where demography scarcely is recog- 
nized as a legitimate field of free inves- 
tigation and others where a variety of 
practical obstacles inhibit its potential 
development. 

In chapter vi Lorimer presents a 
general picture of the emergence and 
development of demography as a rec- 
ognizable scientific discipline. Espe- 
cially noteworthy in his essay are the 
isolation of some of the major themes 
of that development and the indication 
of how these themes have converged to 
produce the discipline that wc know 
today. It was, of course, impossible for 
the author to summarize all contribu- 
tions of historic importance. However, 
a perusal of his first bibliography— ar- 


ranged in chronological order from 
1589 through 1937— will give the reader 
a good conspectus of the preoccupa- 
tions and accomplishments of demog- 
raphers in the several phases of their 
discipline’s evolution. 

Sauvy’s account of demography in 
France (chapter vii) is significant, 
among other things, as a study in the 
relationships between the development 
of demography and the concern about 
"population problems” on the part of 
government and public opinion. France 
is somewhat distinctive among Euro- 
pean countries in the length of time 
and degree to which population re- 
search has been oriented to questions 
of national population policy. How- 
ever, Saiivy s sketch of the kinds of 
contributions being made by French 
demographers makes it clear that pol- 
icy orientation need not prejudice the 
standards of scientific work, provided 
that there is strong institutional sup- 
port for impartial and objective popu- 
lation studies. 

As indicated by Grebenik in chapter 
viii, Great Britain was the home of pio- 
neer developments in “political arith- 
metic” as well as a stage for the great 
public controversies touched off by the 
statements of Malthus. This essay also 
makes it clear that the early develop- 
ment of demography, including many 
of its most important tools of investi- 
gation, was by no means primarily at- 
tributable to academic interest in the 
subject. Indeed, Grebenik points out 
that in Britain— which is typical in this 
respect of many other countries— de- 
mography has some way to go to be- 
come firmly established in academic 
circles. 
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Demography in Germany, Schubnell 
points out in chapter ix, has strong roots 
in eighteenth- and nineteenth-century 
intellectual movements and scientific 
developments. In this country, as in 
others, emphasis has shifted back and 
forth from abstract theoretical con- 
structions to meticulous empirical and 
descriptive studies. Here, as elsewhere, 
the impetus to and support for the lat- 
ter stem primarily from the recognition 
of critical social problems consequent 
upon population changes. A major 
problem for the healthy development 
of the discipline is how to maximize 
the contribution to basic knowledge of 
the subject made by the newer tools 
and mechanisms for population re- 
search. 

The American reader of Costanzo’s 
summary of Italian contributions, chap- 
ter X, will doubtless be struck by the 
close interrelationship of demographic 
and biometric or anthropometric inter- 
ests on the part of that country’s schol- 
ars. Perhaps the author’s own preoccu- 
pations have led him to emphasize the 
affinity of these interests, but his his- 
torical materials amply confirm that de- 
mography in Italy has long had a strong 
biological orientation. It is equally 
clear, however, that the distinction be- 
tween demography and other studies 
of social and economic problems by 
statistical methods is not so greatly em- 
phasized here as in some countries and 
that the close association between de- 
mographers and other statistical spe- 
cialists has been a salutary influence on 
the study of population. 

Tlie case of Brazil, as described by 
Mortara in chapter xi, is significant in 
showing the possibility for rapid strides 
in demography in a country lacking 
both a long history of scientific interest 
in the subject and the kind of resources 
for research that are likely to be taken 
for granted in countries with well-de- 
veloped statistical systems. Especially 


instructive is the ingenuity of demog- 
raphers in Brazil in making the most of 
incomplete and defective data. The ex- 
pedients they have devised will doubt- 
less prove most useful in pursuing pop- 
ulation studies in countries lacking re- 
liable vital registration systems and 
having only one or two censuses con- 
forming to modern standards of data 
collection. 

Chandrasekaran’s survey of demog- 
raphy in India, chapter xii, is significant 
in view of that country’s acknowledged 
chronic population problem, the exi- 
gency of which rather highlights the 
underutilization— until recently— of its 
store of basic data in the form of de- 
cennial censuses since 1881. As is im- 
plied by the author, the significant re- 
cent strides in the development of 
scientific demography are not unrelated 
to the growing recognition of the po- 
litical and economic import of popula- 
tion conditions. In a country which 
achieved independence only a little 
more than a decade ago, it is not sur- 
prising that scholars have sensed the 
potential importance of their contribu- 
tions only recently. From the author’s 
account of current activities, it appears 
that India will be one of the leaders 
among countries sometimes designated 
as “less developed” in establishing a 
firm institutional basis for scientific de- 
mography. 

Taeuber’s panorama of demography 
in the Pacific countries, chapter xiii, 
brings out variations in adequacy of 
resources for research and discontinui- 
ties and gaps in research activities. 
Some of the more significant of her ob- 
servations concern the extent to which 
population changes and interest there- 
in are imbedded in a cultural-historical 
matrix; her presentation raises the 
question of how far techniques and 
orientations emanating from Western 
demography can be applied effectively 
in radically different contexts. Along 
with the other chapters in this part. 
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Taeuber's discussion may lead one to 
wonder whether demography must al- 
ways in some measure reflect "national 
character,” despite the diffusion of 
common standards of scientific work. 

American demography, as described 
in some detail by Vance in chapter xiv, 
has had its own characteristic empha- 
ses and shifting foci. One circumstance 
of particular relevance was the early 
development of regular census-taking 
and subsequent notable progress in 
that field, in marked contrast to the 
egregious retardation of the vital regis- 
tration system. On the academic side, 


Vance indicates the close relationship 
between demography and sociology 
that has developed in recent decades— 
a liaison that has both positive and 
negative implications for the advance- 
ment of population studies. As far as 
may be judged from comparison with 
the other accounts given here, demog- 
raphers in the United States have been 
unusually successful in building a 
strong professional organization which, 
despite its large complement of non- 
academic members, has traditionally 
emphasized the facilitation of basic 
population research. 



6. The Development of Demography 

FRANK LORIMER 


I’lIE HECINNINCiS OF DEMOGRAPHY: 

POLrnCAL ARITHMETIC 

A new field of empirical research 
was opened by John Graunt, who set 
forth his findings in a pamphlet pub- 
lished in London in 1662: Natural and 
Political Ohservatiom . . . Made upon 
the Bills of Morfality. The “bills of 
mortality” were ciirri'nt reports on bur- 
ials, and incidentally on Jiristenings, 
in a population of nearly half a million 
persons in the vicinity of London. 
Wei'kly reports on burials had been 
initiat(‘d in 1592, during one of the re- 
current plagues that spread terror 
through the city. Kept for a time and 
then neglected, these reports were re- 
sumed by the company of parish clerks 
during another plague in 1603 and 
were continued regularly thereafter. 
The weekly inventories by parishes 
were summariz(‘d in annual reports, 
and, from 1629 on, the burials were 
classified by “disease” or “casualty,” as 
reported by “ancient matrons” ap- 
pointed to this task in each parish. 
This material attracted the attention of 
a young merchant inflamed with the 
enthusiasm of his age for empirical in- 
vestigations, and he set about studying 
them in a spirit akin to that of an ex- 
plorer or chemist. Homage for the 
foundations of a new science is due 
both to the unknown parish clerks who 
initiated these systematic reports and 
to Graunt, who first used them as a 
basis for systematic, objective infer- 
ences. 

London in the mid-seventeenth cen- 
tury, though an unhealthy city, had a 


lively commercial and intellectual life 
—as vividly recorded in the diary of 
Samuel Pepys. John Graunt, bom in 
1620, the son of a draper, ran a haber- 
dasher s shop in the city and did so 
successfully. He was also a citizen of 
the world of ideas. He had attracted 
the friendship of William Petty, a man 
of tremendous energy a few years 
younger than Graunt. Petty, at the 
time he met Graunt, had been seaman, 
salesman, student, and inventor; he 
later became professor of music at 
Gresham Gollege, professor of anatomy 
at Oxford, assessor of estates in Ire- 
land, and a wealthy landed proprietor. 
While studying in Paris, under the in- 
fluence of Thomas Hobbes, he had con- 
ceived the remarkable idea that arith- 
metic was applicable to political affairs 
—an idea that eventually found expres- 
sion in his PolHical Arilhmctick. Petty 
and later Graunt became members of a 
circle of friends— which included Rob- 
ert Hookc' and Robert Boyle— who met 
in taverns or chambers, or at Gresham 
College, to discuss “natural philoso- 
phy,” “observations,” and “experi- 
ments.” It was in this milieu that 
Graunt set himself the task of discov- 
ering “regularities” in the maze of 
events recorded in the bills of mortal- 
ity. 

Tlie terms “natural” and “political” 
in the title of Graunt’s pamphlet sug- 
gest, at its inception, the dual nature of 
demography as a biological and social 
discipline. This suggestion is elabo- 
rated in two dedicatory epistles. One 
dedication presented the study to the 
president of the newly founded Royal 
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Society of Philosophers ( of which 
Graunt was not yet a member), “as it 
relates to Natural History, and as it de- 
pends on the Mathematiques of my 
Shop-Arithmetique.” The other pre- 
sented it to a member of the Privy 
Council, “as it relates to Government, 
and Trade.” 

Prior to this time, populations and 
their changes had received little sys- 
tematic attention. Some ancient philos- 
ophers, geographers, and historians had 
been interested in the numbers of per- 
sons in nations and cities and in the 
broad implications of population for 
political affairs. But even this specula- 
tive interest in population had with- 
ered— except in the studies of a few un- 
usual scholars, notably the Arab phi- 
losopher ibn-Khaldun in the fourteenth 
century and the Italian Jesuit Giovanni 
Botero in the late sixteenth century. 
Tlie latter anticipated Malthus’ treat- 
ment of factors limiting the growth of 
population. Census inquiries of a sort 
were frequently carried out for admin- 
istrative reasons, but the data from 
these inquiries were not related to any 
theoretical issues. In fact, up to the be- 
ginning of the seventeenth century 
there was no word in any modern Eu- 
ropean language for “population” as a 
specific concept (Nitti, 1894, English 
ed., pp. 3-4). The word “population,” 
it seems, was first used by Francis Ba- 
con; it was translated loosely as peuple 
or monde in early French editions of 
his essays. In 1612, in writing “Of the 
True Greatness of Kingdoms and Es- 
tates,” Bacon said: “The greatness of 
an estate in bulk and territory doth fall 
under measure . . . the population may 
appear by musters.” In 1625, in dis- 
cussing “remedies” in his essay, “Of 
Seditions and Troubles,” he warned, 
“Generally it is to be foreseen that the 
population of a Kingdom (especially if 
it be not mown down by wars ) do not 
exceed the stock of the Kingdom which 
should maintain them.” 


Riccioli, another Italian Jesuit, gath- 
ered information on the numbers of 
persons in diflFerent states and pre- 
sented a scholarly estimate of the 
earth s population in 1661. He made a 
substantial contribution, which was 
used by later demographers. But unlike 
Graunt, Riccioli did not investigate the 
processes of population change. The 
first field study in demography seems 
to have been an investigation by a 
Swiss physician, Felix Platter, of the 
effects of a plague in Basel, 1609-11 
(Bickel, 1947, p. 82), but this remark- 
able undertaking was a relatively iso- 
lated event. 

Graunt approached his material in a 
critical spirit and carried out an ingen- 
ious and painstaking investigation of 
its significance. He aimed at a precise 
statement of the grounds for each in- 
ference and presented his basic data in 
detail. As he put it, “I have, like a silly 
Scholeboy, coming to say my lesson to 
the World . . . brought a bundle of 
Rods wherewith to be whipt, for every 
mistake I have committed.” Of course, 
he made many mistakes, but he dis- 
covered important relations, and at 
various points he discreetly avoided 
speculations unsupported by evidence. 
He found an excess of males over fe- 
males at birth and measured sex ratios 
at birth in London and in a rural com- 
munity, but he made no attempt to ex- 
plain this phenomenon— limiting his 
comment to the recommendation that 
this relation be examined in other pop- 
ulations. He supplemented his London 
data with a ninety-year set of parish 
records for Petty's native village— 
which he treated as representative of 
rural England. 

Graunt found that burials generally 
exceeded christenings in London but 
that the reverse relation prevailed in 
the niral parish. He recognized that 
the number of christenings in London 
had been greatly reduced during the 
two decades preceding his study by the 
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omission of infants born to dissenters, 
but on the basis of earlier data he esti- 
mated the ratio of deaths to births in 
London as approximately 14 to 13, as 
contrasted with a ratio of 52 to 63 '‘in 
the country.” He examined possible 
reasons for this disparity— both in mor- 
tality (taking into account the relative 
frequencies of deaths from various 
causes in London and “in the country”) 
and in fertility (taking account of pe- 
culiarities in the composition of Lon- 
don’s population and of conditions that 
might lower fecundity in the city ) . He 
estimated the increase of London's 
population from changes in absolute 
numbers of deaths over a half-century, 
and he estimated the volume of migra- 
tion required to account for this in- 
crease, in view of the excess of deaths 
over births. He undertook measure- 
ments of relations between population 
and frequencies of births and deaths, 
both for London and for the rural com- 
munity. And for the latter, where wed- 
dings were recorded, he used the ratio 
of births to marriages as an index of 
fertility. He studied the relative varia- 
bility of deaths ascribed to particular 
causes in successive years and in dif- 
ferent areas. 

The significance of Graunt’s contri- 
bution has been well stated by Wal- 
ter F. Willcox: “Graunt . . . discovered 
. . . the uniformity and predictability 
of many important biological phenom- 
ena taken in the mass. In so doing, he 
opened the way both for the later dis- 
covery of uniformities in many social 
or volitional phenomena . . . and for a 
study of these uniformities, their nature 
and their limits; thus he, more than any 
other man, was the founder of statis- 
tics” (Graunt, 1662, 1939 American ed.. 
Introduction ) . 

There has been considerable contro- 
versy over the respective roles of 
Graunt and Petty in this undertaking. 
Most early writers accepted Graunt’s 
responsibility for the study, but this 


position has been challenged. However, 
the editor of Petty’s economic writings 
(Hull, 1899) and most modem demog- 
raphers who have examined the mate- 
rial (Greenwood, 1948; Willcox in his 
Introduction to Graunt; Glass, 19506) 
recognize that Petty lacked the intel- 
lectual discipline exhibited in the Ob- 
servations and adduce specific evidence 
that Graunt was, indeed, the real au- 
thor. Petty may have stimulated 
Graunt’s initial interest in this sort of 
an inquiry; he co-operated in obtaining 
the mral registration data; he later car- 
ried through somewhat similar, but 
more superficial, observations on the 
Dublin bills of mortality; and he ed- 
ited a posthumous edition of Graunt’s 
Observations, published by the Royal 
Society. Moreover, Graunt had pro- 
moted Petty’s appointment as a pro- 
fessor of music at Gresham Gollege, 
and Petty, who took a leading role in 
the organization of the Royal Society, 
undoubtedly sponsored Graunt’s elec- 
tion to the society prior to the issue of 
its revised charter in 1662; he may also 
have prompted Gharles II’s special 
commendation of Graunt’s work on 
this occasion. There remains an unre- 
solved question about the extent to 
which Petty may have participated ac- 
tively in the preparation of the Obser- 
vations, edited parts of the original 
text, or written some passages. The 
question is especially pertinent for a 
feature of the text which foreshadowed 
future progress in demography, a sche- 
matic life-table design. The initial step 
in its construction was empirical: an 
estimate of the proportion of live-bom 
infants who die within the first six 
years of life. Graunt had developed 
this estimate (in an early part of his 
.study)— in the absence of any specific 
information on ages of persons at death 
—by assigning all deaths due to certain 
infantile diseases and half of those due 
to certain diseases with high incidence 
in childhood to the first six years of 
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life. The subsequent stages in “Graunt*s 
life table” ( which is presented near the 
end of the last chapter dealing with the 
London material, where it is followed 
by some passages which seem incon- 
sistent with the rest of the text) were 
obtained by an application of arbitrary 
proportions. Willcox suggests that Petty 
may have contributed this construc- 
tion, but Glass gives reasons to the 
contrary. Whoever its author, this was 
a brilliant conception, even though at 
this time it lacked any objective control. 

Graunt s contribution was hailed by 
the members of the Royal Society and, 
through the society, brought to die at- 
tention of the scientific world. It was 
associated with Petty’s ideas, which 
also attracted wide attention. If Graunt 
was the founder of a new science. Petty 
was its godfather— giving it a name, 
"political arithmetic,” and enhancing 
its social position. Petty dealt with 
population along with many other top- 
ics, but his own works do not contain 
any important technical contributions 
to demography. 

A demand for more precise knowl- 
edge in the field of political arithmetic 
came from the rising interest in insur- 
ance schemes, involving the calculation 
of risks and the assessment of charges. 
A great advance was made in London 
by another member of the Royal Soci- 
ety, about tliirty years after the publi- 
cation of Graunt’s Observations, Ed- 
mund Halley, who achieved immortal- 
ity by charting a comet, constructed 
the first empirical life table— on the 
basis of births and deaths, with the lat- 
ter classified by the ages of persons at 
death, from the church records of Bres- 
lau, Silesia. These records had been 
used by a clergyman, Kasper Neu- 
mann, to produce evidence contrary to 
prevalent superstitions that particular 
ages and astronomical events brought 
special dangers. His study was sent to 
Leibnitz and by him to the Royal So- 
ciety of London. Incidentally, such ex- 


change of ideas and information among 
scientists across national boundaries 
was an important factor in the early 
advance of demography, as of other 
sciences. Halley communicated direct- 
ly with Neumann and obtained supple- 
mental information for the period 
1687-91. Halley realized that exclusive 
reliance on vital statistics in his under- 
taking would be proper only with re- 
spect to a relatively closed, stationary 
population. But he satisfied himself 
that the Breslau material could be used 
in this way, with some minor adjust- 
ments. The city did not have a large 
migrant population, and the number of 
births, at least during the period under 
observation, was only slightly above 
the number of deaths. He used his data 
with great ingenuity— relating deaths, 
at least within the first year of life, to 
births. He obtained estimates of ex- 
pected numbers of persons in a station- 
ary population by single years of age 
through eighty-four years ( Halley, 
1693). 

New investigations into population 
questions took place around 1700 in 
England and in France. These studies 
were related to special inventories of 
the population in both countries; but 
the results of these inventories were 
not officially collated in either country 
to give national figures, and the in- 
quiries were not repeated in the follow- 
ing decades. 

The British Parliament in 1694 levied 
taxes on marriages, births, and burials, 
and on bachelors and childless persons; 
the scheme included a provision for 
local enumerations of the population in 
all parts of England and Wales in 1695, 
to be followed by successive revisions 
each year. A plan was also drawn to es- 
tablish a national system of current re- 
ports on parish statistics, with provision 
for information concerning non-con- 
formists as well as members of the es- 
tablished church. This ambitious plan 
was not carried through in England, 
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though a similar program was put into 
operation in Sweden during the next 
century. However, enumerations were 
actually made in 1695, though they 
may have been incomplete in some 
areas. Figures on houses were already 
available for administrative areas in 
England and Wales (as of 1690) from 
hearth-tax records. Gregory King, who 
set about preparing an estimate of the 
population of England and Wales, used 
the enumeration returns for selected 
areas in London and elsewhere to ob- 
tain ratios of persons per house in sev- 
eral kinds of communities (Glass, 
1950^7). He then applied these ratios to 
the figures on houses, with adjustments 
to give estimated numbers of occupied 
houses in 1695. King also investigated 
data on burials, presumably as a means 
of cheeking his population estimates, 
but he did not report these calculations 
in his published results. His final esti- 
mate of the population of England and 
Wales in 1695 (5.5 million), though 
perhaps somewhat too high, was the 
most substantial finding on this subject 
between the time of the Norman Con- 
quest and the first census of England 
and Wales in 1801. 

llie title of King's work suggests 
Graunts influence: Naiural and Politi- 
cal Observations and Conclusions upon 
the Stale and Conditions of England 
(1696). King experimented with esti- 
mates of age distribution through life- 
table constructions, and he also used 
enumeration data on persons by age in 
some districts, with critical attention to 
their credibility. His final estimate of 
the distribution of tlie population by 
sex and by age classes in England and 
Wales was apparently obtained by 
smoothing figures for about five thou- 
sand people “in several places." But 
when challenged, he defended his re- 
sults with considerable sophistication 
by evidence and inferences from his 
own, Graunt’s, and other investigations. 
Tlie new science of “political arithme- 


tic” was beginning to achieve cumula- 
tive power. 

A census of the French kingdom was 
prescribed in 1693 (the year before the 
act of the British Parliament which 
contained a similar provision). This 
was intended primarily to provide in- 
formation for use in directing the dis- 
tribution of food within regions during 
a time of severe shortage (Vincent, 
1947 ) . Only a few fragments of the re- 
sults of this survey have been pre- 
served. Nevertheless, the data thus col- 
lected were used for a remarkable 
enterprise. 

France at this time was divided into 
administrative distiicts called genera- 
lites. The chief royal agent in each of 
these divisions was known as an in- 
tendant. These intendants were ordered 
in 1697 to prepare mhnoires, in ac- 
cordance with a series of prescribed 
questions, on the geographic, economic, 
and social conditions of their respec- 
tive territories. Tlie memoires of the 
intendants, prepared during periods 
ranging from a few months to a year or 
more, yielded a comprehensive body of 
information on conditions in France at 
the end of the seventeenth century. 
These memoires are still extant, though 
only a fe?w have been published. The 
instructions on the required infoima- 
tion included the following items: “. . . 
Number of towns; approximate number 
of men in each; number of villages and 
hamlets; total number of parishes and 
of souls in each . . . Factories; number 
of workmen; their maintenance. Where 
are they trained? . . . Number of work- 
men leaving as compared with number 
remaining . . . Consult the old registers 
to see if the population was formerly 
more numerous; causes of decline . . .” 
(Vincent, 1947, p. 68). Information on 
hand in the offices of the intendants 
from the 1693 survey of the population 
was apparently used in meeting some 
of these requirements. 

Prior to this survey, Sebastian Vau- 
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ban, marshal of France, engineer and 
liberal statesman, had written a De- 
scription geographique de T Election de 
V6zelay (an Election being a subdivi- 
sion of a g6n6raliU) , This included the 
results of a detailed census of its par- 
ishes. There is good reason to suppose 
that Vauban took part in preparing the 
instructions to the intendants. In any 
case, he used material in the mdmoires, 
with some adjustments, to prepare a 
first account of the population of 
France. This was presented in an anon- 
ymous publication, Projet d*une dime 
royale ( 1707 ) . The first chapter in this 
publication deals with enumerations, 
their usefulness, and methods of organ- 
ization. Vauban recommended annual 
enumerations of the population, but no 
significant progress was made in this 
direction during the next half-century. 

Graunts Observations and related 
inquiries attracted the attention of 
scholars in several other countries— no- 
tably in the Netherlands, Sweden, and 
various German states. Johann Siiss- 
milch, a Lutheran clergyman, became 
the leading exponent of demography in 
the middle decades of the eighteenth 
century. The first edition of his essay 
was published in Berlin in 1741: Die 
Gdttliche Ordnung in den Verandcrun- 
gen des menschlichcn Geschlechts, aus 
der Geburt, dem Tode, und der Fort- 
planzung desselben erwissen. Graunt 
had discovered “regularities” in appar- 
ently fortuitous events, such as mar- 
riages, births, diseases, deaths, and 
movements from place to place. His 
studies pointed toward a demographic 
“order,” but his findings were given a 
theological interpretation in a treatise 
on “physico-theology” by Derham; 
Siissmilch's interest was aroused by 
reading this book. Siissmilch posed the 
question, “Are not vital events, appar- 
ently so fortuitous but really so orderly, 
the expression of a divine mind?” There 
was never any doubt in his heart about 
the answer, and he set forth to demon- 


strate this proposition through observa- 
tions and empirical inferences. He de- 
voted his active mind for many years to 
population studies, gathering data, cor- 
responding with other scholars, and 
preparing his exposition. The second 
edition, in two volumes, 1761-62, has 
twelve hundred pages plus an appen- 
dix with sixty-eight tables— far more 
massive than Graunt’s incisive treat- 
ment in less than a hundred pagesi A 
third edition was published in 1765. 
Siissmilch's interest was universal and 
he made the most painstaking estimate 
of the worlds population ever pre- 
sented up to this time. 

The excess of males over females at 
birth ( a ratio not influenced by human 
behavior), modified by the excess of 
male deaths to female deaths, allows 
an approach toward equality of men 
and women at marriageable ages— thus 
affording a rational basis for monog- 
amy. This was a cardinal point in 
“physico-theology.” As Siissmilch in- 
vestigated this phenomenon, his evi- 
dence led him to reject a simple formu- 
lation. It is this sort of conscientious 
attention to detail that distinguishes 
liim from the ordinary protagonist of a 
fixed idea. Findings based on a large 
series of records (he is said to have 
been the first to emphasize “the law of 
numbers,” i.c., the increase in the value 
of findings with increase in the number 
of cases) led him to conclude that 
there is generally an excess of women 
over men among adults. But as might 
be expected, he had no difficulty in 
squaring his new observation with his 
theology. Observing the frequencies of 
remarriages by men and by women, he 
noted that tnen are more prone to ac- 
cept a new spouse if a first marriage is 
dissolved by death than are women. 
There is, in his phrase, a tendency 
among men toward “successive polyg 
amy.” He concluded that God, in his 
infinite wisdom, had provided for this 
propensity. He was impressed by an 
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apparent constancy in the distribution 
of deaths by age classes under different 
conditions. He found that in most na- 
tions (though not in all parts of a na- 
tion) there is ‘‘normally*’ a moderate 
excess of births over deaths, giving a 
gradual increase of population. He as- 
sumed that it is the duty of govern- 
ments to preserve this tendency, and 
he thus became one of the early expo- 
nents of pro-natalist policies. 

Siissmilch obtained vital statistics 
from 1,056 parishes in Brandenburg 
and enumeration returns for various 
cities and provinces in Prussia. He 
compared his findings with observa- 
tions in England, those by Struyck on 
22 villages in Holland, studies by War- 
gen tin in Sweden, and others. He com- 
puted many series of ratios: population 
to marriages, to births, and to deaths; 
births to marriages; deaths at particu- 
lar ages to deaths at all ages; and 
deatlis by cause to deaths from all 
causes; etc. He constructed life tables 
for an urban and a rural area in Ger- 
many, and in his third edition (1765) 
he presented the first life table on the 
population of all Prussia. He observed 
that death is most frequent in the first 
weeks of life and declines to a low 
level which he placed in the vicinity of 
fifteen years. He found the ratio of 
deaths to population in Brandenburg 
villages, 1743^8 (in years not affected 
by severe epidemics), as one death per 
42 or 43 persons and in 1739-48 as one 
death per 38 or 39 persons. In large 
cities, such as London, Rome, and Ber- 
lin, he estimated one death per 24 to 
30 persons. 

Siissmilch also studied conditions in- 
fluencing fertility, including the effects 
of disease, age at marriage, disruption 
of marriages by death, prolonged nurs- 
ing of infants, and fear of pregnancy. 
He found evidence of declines in rates 
of marriage in Prussia and in France 
during the first half of the eighteenth 
century. He concluded that in rural 


districts this must generally be due to 
complete occupancy of the land. He ar- 
gued that oppressive taxation of peas- 
ants in France had led to actual depop- 
ulation in some districts. He attributed 
declines of marriage rates in cities 
chiefly to “luxury” and high prices. 
Through his active correspondence he 
drew the attention of many scientists to 
various aspects of population changes. 

Buffon, writing in France in the mid- 
eighteenth century, placed the study of 
human populations in a broad empiri- 
cal context. He was especially con- 
cerned, in the course of his extensive 
and acute observations on various spe- 
cies, with conditions controlling the os- 
cillations and the relative stability of 
all natural populations, including man. 
He made some specific contributions in 
vital statistics, but his major contribu- 
tion to demography was a quickening 
of interest in the development of sig- 
nificant theory in conjunction with pre- 
cise observations. 

One of Graunt’s most energetic, if 
not most acute, successors in England 
was Tliomas Short. His first work, 'New 
Observations . . . on City, Town, and 
County Bills of Mortality (1750), can 
be said ti*uly to contain many “curious 
observations.” In 1767 Short published 
A Comparative History of the Increase 
and Decrease of Mankind in England 
and Several Countries Abroad . . . , 
with numerous references to the obser- 
vations of other scientists, including 
Benjamin Franklin. 

Meanwhile, studies in various coun- 
tries concerned with conditions affect- 
ing mortality, the development of life 
tables, and the computation of annui- 
ties were leading to greater precision in 
the treatment of vital statistics. Some 
of tlie notable contributors to this and 
other aspects of political arithmetic, 
with dates of important works, are: 
Kersseboorn (Holland, 1740), Struyck 
(Holland, 1740), Deparcieux (France, 
1746), Elvius (Sweden, 1746), D. Ber- 
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nouille (Switzerland, 1760), Muret 
(Switzerland, 1766), Wargentin (Swe- 
den, 1766), Price (England, 1771), 
Lastri (Italy, 1775), Tetens (Denmark, 
1785), and Milne (England, 1815). 

Most students of vital statistics at 
this time were forced to rely on infor- 
mation concerning births and deaths, 
without information on the character- 
istics of the populations in which these 
events occurred. More complete infor- 
mation was sometimes obtained for se- 
lected classes, such as insured persons 
or members of religious orders. Some 
of the eighteenth-century scientists who 
wrestled with problems of life-table 
construction, like Kersseboom and De- 
parcieux, exercised great ingenuity and 
made significant contributions to the 
methods of demographic analysis. Ac- 
cording to Westergaard (1932, p. 96), 
Tetens initiated the method of "ex- 
pected deaths”— in this case to compare 
the observed frequency of deaths in an 
insured population with that expected 
on the basis of its characteristics at the 
specific rates of a selected life table. 
Outside of Sweden, where age-specific 
death rates could be oljtained directly 
from the statistical system, Milne seems 
to have been the first to derive life- 
table values from joint information on 
births and deaths and on the charac- 
teristics of a total community. His data 
for Carlisle were drawn from investi- 
gations by a physician, Hey sham, on 
the incidence by age of deaths from 
smallpox in this community. 

The founders of political arithmetic 
differed widely in social background, 
ideology, and motivations. But such 
differences in social orientation and 
personal motives seem to have been 
largely irrelevant to their achieve- 
ments. Tlie critical characteristics that 
gave their efforts a cumulative force 
were their enthusiasm for the discovery 
of previously unknown relations— espe- 
cially quantitative relations— in the 
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processes of life and death and their 
respect for empirical observations. 

Interest in political arithmetic as a 
comprehensive discipline declined prior 
to the rise of modem demographic re- 
search. One reason, though this seems 
paradoxical, may have been the em- 
phasis on new measures for the sys- 
tematic provision of basic demographic 
information. In the absence of such in- 
formation the political arithmeticians 
had exercised great ingenuity in at- 
tempts to answer simple factual ques- 
tions. The development of official sta- 
tistical programs required less theoret- 
ical orientation, it absorbed much intel- 
lectual energy, and it tended to dis- 
credit more speculative inquiries. Some 
of the leaders in this field, notably 
Quetelet, also had strong theoretical 
interests, but such persons were ex- 
ceptional. Then, too, the attention of 
most students of human affairs in the 
nineteenth century was attracted cither 
to speculative issues with broad social 
implications or to more immediate po- 
litical and social affairs. In any case, 
the enthusiasm of the early pioneers in 
this field for significant "observations” 
on population processes as a branch of 
"natural philosophy” gradually waned 
—giving way either to more specific in- 
quiries or to larger, less controlled 
speculations. 

Only in the analysis of mortality was 
there a fairly consistent movement 
from the early work in political arith- 
metic to more precise investigations 
and significant scientific theory. This 
movement was propelled by two social 
forces, the demand of insurance soci- 
eties for more accurate actuarial values 
and an increasingly scientific approach 
to the control of diseases— eventually, 
the acceptance of government respon- 
sibilities in the field of public health. 
Other aspects of population study dur- 
ing the nineteenth century were often 
developed in the context of more or 
less unrelated interests. 
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THE SUPPLY OF BASIC DEMO- 
GRAPHIC DATA 

Collection of the basic data needed 
for demographic studies involves great 
effort and expense, but the provision of 
such data is facilitated by some of their 
inherent characteristics. In the first 
place, the primary phenomena of de- 
mography are discrete and relatively 
free from ambiguity. In the second 
place, much of the information needed 
by demographers is also wanted for 
other more iinnuxliate uses. Censuses 
were tak(‘n in the Rojiian, Chinese, and 
some olh(‘r anci(mt nations and in some 
ni(‘dieval European states to serve ad- 
ministrative ends. As the funetions of 
governments liec'amc* more* diversified 
in the modca n world, jiiorr detailed and 
precise infoimation was rcTjuiied. The 
present status of d('mogra])hy as a sci- 
ene(' must b(' attributiTl in large* part to 
the availability of a vast body of ap- 
propiiatc* and relatively accurate data, 
])rovid('d in part to sc‘iv(‘ other inter- 
ests 

The* original motivation for r(‘cord- 
ing births, marriages, and d(*aths 
springs mainly from their ulihlv in de*- 
fining the status and rf)l('s of individu- 
als in a society, tlu* inheritance* ol proji- 
CTty, etc. Births, ele*aths, and marriages 
are registereul with varying fielelity bv 
families, associations, eir ee)muiunitie*s 
in many different kinds eif societies. 
Idle recording of vital events was an 
important aspect of ecclesiastic eirgan- 
izatiem in e'arly modern Isureipe. (In- 
tere*st in recording and ee)lle*cting in- 
leirmation em deaths was also stimu- 
lated by concern about the re*eurrence 
e)f e*])ielemies, evspecially in large towns. 
Rising public inteTCst in sanitatiem and 
health brought a new stimulus leiward 
improving vital and sanitary slati.sties. ) 

Church registers were a principal 
se)urce of demographic data in Europe 
through the eighteenth centuiy. They 
also laid a foundation for the subse- 
quent development of civil registration 


.systems. Attitudes, habits, and proce- 
dures built up around Roman Catholic, 
Lutheran, Episcopalian, and other 
church records in Europe were carried 
over— as were those relating to the 
community-family archives (koseki) in 
Japan— into the new civil systems. Un- 
der these conditions, a partial devel- 
opment of vital statistics usually pre- 
ceded, and their systematic develop- 
ment advanced in step with, the devel- 
opment of census inquiries in Europe. 

This did not happen in the areas of 
British settlement in North America for 
three reasons: the diversity of sects; the 
predominance of such denominations 
as Baptists, Congrcgationalists, and 
Methodists in which the baptism of in- 
fants was repudiated or regarded 
merely as a ceremony without ecclesi- 
astical legal force; and the retention of 
authority over civil legisters by the 
several states of the United States. On 
the other hand, in the United States a 
periodic census was prescribed in the 
Constitution for political reasons. A 
century elapsed in this country be- 
tween the inauguration of a periodic 
census program and the inauguration 
of a national vital statistics reporting 
system. Similarly, the taking of a fairly 
reliabh* census in many underdevel- 
oped countries today is a much simpler 
task than the organization of current 
vital statistics. 

The medieval parish registers in Eu- 
rope were gradually improved in early 
modem times with the progress of com- 
munication and literacy. This improve- 
ment received a strong impetus from 
the Reformation because records of 
church alliliation then acquired in- 
creased importance. The subject was 
accorded sc'rious attention in the Coun- 
cil of Trent (1545-63); rules about the 
proper recording of baptisms, mar- 
riages, and burials were made obliga- 
tory in all Catholic parishes. Other 
measures were gradually introduced by 
kings and parliaments in attempts to 
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assure the registration of vital events 
relating to citizens of all denomina- 
tions. Beginning in 1670, annual reports 
were issued on numbers of recorded 
births, marriages, and deaths in Paris. 

The transformation of parish regis- 
ters into national statistical systems 
was carried out with greatest efficiency 
in the northern European countries. 
According to a Swedish law of 1748, 
quite elaborate reports, to be drawn 
from current records, were to be filled 
out each year (later every three years) 
by the pastor of each parish— giving 
births in each calendar month by sex 
and by legitimacy, marriages and dis- 
solutions of marriage, and deaths by 
sex, by age, and by cause. Additional 
information was required on numbers 
of households and numbers of persons 
by sex and by age, with separate classi- 
fications for persons fifteen years or 
over by marital status and by occupa- 
tion. Reports were required on all per- 
sons within a parish, regardless of their 
religious affiliations. Each pastors 
study became “a small statistical lab- 
oratoiy.*' The population of Sweden 
was completely enumerated in 1751, 
Later a municipal population-registra- 
tion office was established in Stock- 
holm. Eventually an elaborate nation- 
wide system of cross-checks by corre- 
spondence was introduced to control 
the accuracy of the current data. Simi- 
lar programs have been developed in 
Denmark, Norway, and the Nether- 
lands (U.S. National Resources Com- 
mittee, 1938, Appendix C). 

A Tabular Commission (Tabell- 
Kommissionen ) was established in 
Sweden in 1749 to consolidate and an- 
alyze the returns from the parishes. 
The astronomer Per Wargentin, who 
succeeded Peter Elvius as secretary of 
the Academy of Science, then became 
the guiding spirit of demographic re- 
search in Sweden. Tlie commission ap- 
parently worked with zeal, exploiting 
the rich material at its disposal and 


taking account of the contributions of 
scientists in other countries, e.g., 
Struyck and Kersseboom in the Neth- 
erlands and Deparcieux in France. It 
investigated conditions associated with 
variations in mortality and fertility. 
Demographic information was treated 
as a state secret in Sweden at this time, 
and therefore the earliest investiga- 
tions of the commission were not pub- 
lished. However, as security regula- 
tions in Sweden were relaxed, it be- 
came possible for Wargentin to publish, 
in 1766, the first series of observed sex- 
and age-specific death rates ever re- 
ported for any nation— covering the pe- 
riod 1755-63. Comparable data did not 
become available for most European 
countries until about the middle of the 
nineteenth century or for the United 
States until the twentieth cenury. 

Census enumerations were carried 
out around 1700 in tliree European 
countries: England, France, and Ice- 
land. But in no case were the results at 
this time officially tabulated or ana- 
lyzed.^ There had been enumerations 
of the population in various European 
cities and states in the sixteenth and 
seventeenth centuries— some of them 
complete enumerations of the popula- 
tion by sex, with division by broad age 
classes (Wolfenden, 1954, p. 6). There 
were also enumerations of some French 
and British colonies in America in the 
seventeenth and eighteenth centuries. 
There were twenty-five colonial enu- 
merations (nine in New York, four in 
Rhode Island) within the territory of 
the United States (Willcox, 1940, p. 
68). The series for French Canada be- 
gan in 1666. 

The first continuous series of reliable 
reports on the population of any na- 
tion was, as already noted, that for 

1 The enumerations in England and in 
Franee have been mentioned above. The re- 
turns for Iceland have now been analyzed, 
and yield very interesting results ( I’horsteins- 
son, 1947). 
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Swcden—though in this case house-to- 
house enumerations were soon replaced 
by the use of data from the continuous 
accounting system. Enumerations of 
the population of Prussia were initiated 
under Frederick the Great in 1748 and 
were carried out quite frequently there- 
after. Periodic censuses, continuing 
into the present, began in the United 
States in 1790 and in both England and 
France in 1801. Census programs were 
soon established in other countries. As 
these programs developed, the inquir- 
ies gradually became more compre- 
hensive and specific. Between 1855 and 
1865, completci enumerations were car- 
ried out in twenty-four sovereign coun- 
tries. Tlie number rose to forty-nine in 
the years 1925-34 and, after a reces- 
sion because of the war, to sixty-five in 
the years 1945-54 (see Linder, chap, 
xv). 

The Constitution of the United States 
prescribed that an enumeration of the 
population should be made within 
three years after the first meeting of 
Congress and within every subsequent 
period of ten years (Wright and Hunt, 
1900; Rossiter, 1909). There is no def- 
inite evidence that any of the founding 
fathers promoted this measure as a po- 
tential vehicle of statistics. Yet prior to 
the second census, a memorial was ad- 
dressed to Congress by the American 
Philosophical Society, signed by Tliom- 
as Jefferson, recommending “a more 
detailed view of the inhabitants of the 
United States, under several different 
aspects.” Detailed information was re- 
quested on numbers of births and on 
numbers of persons by ages as a means 
of estimating “the ordinary duration of 
life in these States . . . and the ratio of 
the increase of their population,” as 
well as information on citizenship and 
occupation (Wright and Hunt, 1900, p. 
19). Another memorial with similar in- 
tent was presented to Congress at 
about the same time by the Connecti- 
cut Academy of Arts. 


In the first census (1790) informa- 
tion was obtained from households, 
and the names of masters of families 
were listed by locality. The census dis- 
tinguished free white males sixteen 
and over from those under sixteen 
years. Otherwise, persons were distin- 
guished by sex, color, and status (free 
or slave) but not by age. Inquiries on 
broad age classes and other topics were 
gradually extended and defined in suc- 
cessive inquiries from 1800 through 
1840. Sadler (1830) used ratios of chil- 
dren under ten to women sixteen 
through forty-fom* years for the white 
population of the United States in 
1820, together with data from the 1821 
census of Ireland, as indexes of fertility. 
Professor George Tucker of the Univer- 
sity of Virginia, who had participated 
in the 1840 census program, presented 
a scries of such ratios for states (1843). 

By an act of Congress in 1819, pas- 
senger lists were required of all vessels 
arriving in the United States from for- 
eign ports. Information was compiled 
from these lists by the Department of 
State, 1820-74, and by the Treasury 
Department, 1867-95. After the estab- 
lishment of an Office of Immigration in 
1892 (later the Bureau of Immigration 
and Naturalization), this agency was 
assigned responsibility for current sta- 
tistics in the field. The provision of in- 
formation on immigrants and their 
children received strong emphasis in 
census programs during the later dec- 
ades of the nineteenth and the early 
decades of the twentieth century. 

A radical innovation was introduced 
in the program of the seventh census 
(1850). Defects in previous procedures 
and a rising demand that the census 
provide more useful and socially signif- 
icant information corresponding wdth 
statistics in other countries were re- 
sponsible for the change. James D. B. 
DeBow, editor of the Commercial Re- 
view of the South and West (New Or- 
leans), shared in the plans and was 
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later appointed to edit the returns. Ac- 
cording to the new plan, the informa- 
tion for each individual was entered on 
a separate line on the population sched- 
ule, thus permitting detailed tabula- 
tions and cross-tabulations of two or 
more items. 

Another feature of the seventh cen- 
sus was the attempt to derive current 
vital and social statistics for the pre- 
ceding year from the census returns. 
For example, each person was asked 
about marriage and about school at- 
tendance during this year. An attempt 
was made to estimate births from in- 
formation on living children at the time 
of the census and on deaths during the 
previous year. A special schedule was 
used for reports on deaths during the 
previous year. This method of trying to 
overcome the lack of registration data 
on vital events was continued through 
the rest of the nineteenth century but 
was finally abandoned as unsatisfac- 
tory. 

Congress in 1902 established the Bu- 
reau of the Census as a permanent or- 
gan of the federal govciniinent; previ- 
ously each census had been conducted 
by a special staff that was disbanded 
when its report was completed. The 
Bureau of the Census was given re- 
sponsibility for the collation and pub- 
lication of mortality statistics, to be 
provided by states and cities, as of 1900 
and subsequent years. 

The national death registration area, 
established at this time, comprised 10 
states, the District of Columbia, and 
134 cities in other states, i.c., all areas 
in which the registration of deaths was 
required by law and in which the re- 
turns were judged to meet certain cri- 
teria. The area was gradually extended 
to include the whole nation for the first 
time in 1933. Various state reports on 
vital statistics had, however, been pub- 
lished long before this— beginning with 
Massachusetts in 1842. A national birth 
registration area was finally established 


in 1915. By 1933 it too had been ex- 
tended to include the entire nation. The 
registration of births remained seri- 
ously incomplete through the 1930's 
but has been greatly improved since 
that time. The National Office of Vital 
Statistics (now an organ of the De- 
partment of Health, Education, and 
Welfare) is also responsible for the 
analysis and presentation, at the na- 
tional level, of information on mar- 
riages and divorces; but many states 
still fail to make reports on this subject, 
and the infonnation provided varies 
among the reporting states. There is 
still no adequate federal program for 
statistics on marriage and divorce. 

In Europe the initiation of periodic 
census inquiries was generally associ- 
ated with the development of current 
vital statistics. In France a national 
vital statistics reporting system had 
been established during the last dec- 
ades of the Old Regime. A yearly ac- 
count of the numbers of births, mar- 
riages, and deaths was established for 
each genernlite in 1770 and continued 
until 1783. Tlicse vital statistics were 
partly published in the Memoir es de 
V Academic des Sciences (1786-88). An 
enumeration of the population was un- 
dertaken in 1790. 

A new program for obtaining demo- 
graphic data was initiated during the 
Napoleonic era and continued in force 
thereafter, with gradual improvements 
and modifications. The revolutionary 
governments had established the prin- 
ciple of public responsibility for the 
registration of vital events. In 1800 
Lucien Bonaparte, as Minister of the 
Interior, ordered a general census of 
the French' population. A census was 
taken in 1801 and at each successive 
five years ( except for interruptions due 
to war). These enumerations attained 
a relatively high degree of accuracy 
during the 1830s. The office of Stati- 
stique Generale was established in 
1833, with responsibility for census 
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f niim(*rations and current vital statis- 
tics. However, detailed information on 
tijo distribution of the population by 
aces did not become available until 
1851. 

In England and Wales a national 
system of civil registers was established 
in 1837 under supei vision of tb(‘ newly 
organizc'd oifice of the Rc’gistrar Gen- 
(*ral, but the registration of vital events 
did not beeonie obligatoiy until J874. 
In 1839 William Farr, M.D., then thir- 
ty-two years of ag(‘, was appointed 
“compiler of abstracts.” Therc'after, he 
was for many years the mentor, though 
ii(*ver the titular lu'ad, of offieial demo- 
graphic statistics in England and 
Wales. The liritish censuses, which had 
be(‘n taken ('ach ten years since 1801, 
came under the* sup('rvision of the Reg- 
istrar C(‘neral. Information on (juin- 
cpiennial age classes was first obtained 
in the next census (1841). llius de- 
taili'd information on age composition 
became available; in England, France, 
and the United States about the same 
time, in the mid-nineteenth eetitury. 
The provision of extensive, statistical 
information on many other questions 
also came into vogue at about this 
time. 

Westergaard has characterized the 
years 1830-49 as “the eaa of enthusi- 
asm.” A series of international statisti- 
cal congresses, oiganized largely 
through the initiative of Adolphe Que- 
telet, began with an assembly in Brus- 
sels, ]853. These congresses were con- 
cerned mainly with the organization of 
official statistical services, the' formula- 
tion of standards, and development e>f 
international comparability in official 
statistics. This function was later as- 
sumexl bv tlu' International Statist ic’al 
Institute, but with greater emphasis on 
analytical inethoels anel the substantive 
aspects of statistical inquiries. Major 
responsibility for the worlel-wiele ele- 
velopment anel co-orelination of statis- 
tical activities relating to elemography 


now rests with the Social and Econom- 
ic Council of the United Nations, sup- 
plemented in the Western Hemisphere 
by the Inter American Statistical In- 
stitute. 

The censuses of British India, from 
1871 on, provided the first cumulative 
boely of reliable demographic data for 
a large non-European country. The re- 
markable official system of family reg- 
isters in Japan, though unsatisfactory 
as a source of national statistics, estab- 
lished behavior patterns and procedures 
that made possible the inauguration of 
a highly efficient program of census 
enumerations and vital statistics in 
1920. The census of China in 1953-54, 
if dc'tailed data which support the pre- 
liminary announcements are eventually 
published, will have closed the great- 
est gap in basic information on the 
world’s population. 

The situation of demographic statis- 
tics in Latin-America has varied wide- 
ly. A noteworthy program for the con- 
trol and development of census data 
was developed in Brazil under leader- 
ship provided by the Institute) Brasi- 
leiro de Geografia e Estatistica, but 
systems of vital statistics have been 
more effectively developed in several 
other Latin-American countries. A new 
era of ce'iisus enumeratiems in this hem- 
isphere was inaugurated with the 1950 
co-operative Census of the Americas. 

The efficiency and scope of modern 
census programs has bcniefited greatly 
from the introduction of systematic 
sampling designs, as well as from the 
development of ineehanieal and elec- 
tronic processes. Apparently, sampling 
was first used in national census oper- 
ations in Norw^ay, 1900, and in Dc;n- 
mark, ]901, but it was some time be- 
fore this techni(]uc came into wide use. 
Large-scale sampling surveys were de- 
veloped by special agencies in the 
United States during the 1930’s. A sam- 
pling design was first used in a decen- 
nial census of the United States in 1940. 
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Shortly thereafter, responsibility for 
the Monthly Survey of the Labor Force, 
developed under the Works Progress 
Administration, was transferred to the 
Bureau of the Census; this was later 
developed into the more comprehen- 
sive Current Population Survey. The 
Indian Statistical Institute, under the 
direction of P. C. Mahalanobis, has 
been one of the leading agencies in the 
development of comprehensive sam- 
pling programs for economic, social, 
and demographic data. The sampling 
census of the African population of 
Southern Rhodesia, described by J. R. 
H. Shaul and C. A. L. Myburgh (1948), 
marks a further advance. Tlie develop- 
ment of efficient sampling designs has 
revolutionized the intensive investiga- 
tion of special aspects of demography. 
Another major line of progiess has 
come through the application of sam- 
pling techniques in investigating the 
accuracy of basic demographic data 
obtained in different wavs. 

Demographers are acutely aware of 
deficiencies and errors in the data at 
their disposal. They sometimes take for 
granted the magnitude of these re- 
sources, which arc indeed the founda- 
tion of scientific work in this field. If 
we think about the work of local regis- 
trars in Kansas, Mexico, and Japan; 
census enumerators in Costa Rica, Ice- 
land, and India; statisticians and clerks 
in Helsingfors, Rangoon, and Leopold- 
ville, we realize that a host of workers 
supplies the data required for measur- 
ing demographic trends and processes 
in different parts of the world— to a de- 
gree far beyond that which tlie early 
demographers would have deemed pos- 
sible. The cumulative record of the last 
decade must have involved the entry 
and processing of billions of items. At 
the same time, great effort is now being 
directed to filling gaps and improving 
the quality of these basic data. 


CONTROVERSIES AND INVESTIGATIONS 

The study of population questions 
during the late eighteenth century and 
all through the nineteenth century was 
greatly influenced by shifting interests 
in economic, social, and political prob- 
lems. One must, therefore, consider the 
relation of population studies to vari- 
ous social and ideological issues in a 
study of the development of demogra- 
phy. 

Lively controversies about national 
population trends broke out during the 
late eighteenth century both in France 
and in England. There was at this time 
much uncertainty about general popu- 
lation trends in Europe, and scholars 
entertained widely different opinions. 
Montesquieu, taking one extreme posi- 
tion, asserted that the worlds popula- 
tion was then only about one-tentli of 
its magnitude in ancient times ( Speng- 
ler, 1938, p. 105). Controversy on this 
subject in France reached a high point 
with a publication in 1756 by Victor 
Marquis de Mirabeau, I/a?ni des 
homines on traiie de la popidation. Mi- 
rabcau set out to prove that the 
strength of the nation, dependent on 
the well-being of its peasants and work- 
ers, was being sapped away, as evi- 
denced by the decline of its population. 
His bold thesis stirred a considerable 
furor. 

This controversy focused attention 
on a factual question on which it was 
possible to obtain objective informa- 
tion. Some relevant data may already 
have been in the hands of the Abbe 
Jean d'Expilly, who was gathering ma- 
terial for his Dictionnaire. Either short- 
ly before or shortly after the publica- 
tion of Mirabeau’s book, D’Expilly en- 
gaged in intensive correspondence 
with the infendanfs to obtain material 
on the trend of the French population. 
He was able to obtain vital statistics 
from about two-thirds of the parishes 
in France for two periods: 1690-1701 
and 1752-63. His figures on vital sta- 
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tistics for provinces, published in early 
volumes of the Dictionnaire, showed in 
most cases an excess of births over 
deaths and apparent increases in ratios 
of births to deaths in the more recent 
period-contrary to Mirabeau s assump- 
tion. His findings were disputed. In 
1764, an official order went to all in- 
tendants to collect comprehensive in- 
formation on vital statistics. Even prior 
to this order, La Michodiere, intendant 
of Auvergne, had undertaken an in- 
tensive investigation of births, mar- 
riages, and deaths in this generalite 
and later in Lyons and Rouen. His sec- 
retary, Messance, was encouraged to 
publish the results of these inquiries in 
1766. Vincent comments on the unique 
value of this publication: . . for the 

first time in France, basic data are kept 
quite distinct from the results to which 
an analysis of those data might lead” 
(1947, p. 55). La Michodiere became 
Councilor of State in 1768. He played 
an active part in initiating a national 
vital registration system by order of the 
Controller-General and was later as- 
signed responsibility for the first na- 
tional reports on this subject. Before the 
detailed reports on vital statistics were 
published, Baron de Montyon used this 
material to publish under the nominal 
authorship of his secretary, Moheau, 
his great work: Rechcrches et conside- 
rations sur la population de la France 
(1778). This treatise on demography 
has been described as “the most gen- 
eral and at the same time the most pre- 
cise one produced by any statistician in 
France up to this time” (Levasseur, 
cited by Vincent, 1947, p. 58). 

A decade after De Montyon’s trea- 
tise, the mathematician Laplace pro- 
posed an inquiry into the population of 
France by observing ratios of popula- 
tions to births in scattered localities, 
obtaining an estimated ratio of this 
sort for the kingdom, and applying this 
ratio to the total number of births. 
After the revolution, he obtained au- 


thorization to carry out this project— on 
the Republican New Year's Day, Sep- 
tember 22, 1802. A census had been 
taken the previous year, but it was 
poorly executed, so Laplace’s proce- 
dure was not without possible utility; 
its main defect from this standpoint 
was the unreliability of his figures on 
total births. From a theoretical stand- 
point, his contribution was brilliant. It 
is true that his sample was uncon- 
trolled, so that it would not now be 
accepted as representative. Neverthe- 
less, implicitly assuming his sample to 
be representative, Laplace calculated 
the mathematical limits of probable er- 
ror in his estimate. The procedures arc 
described in his Tlieorie analytique des 
probabilites (1812, pp. 391 flF.), a cor- 
nerstone in the development of statis- 
tical theory. 

Some British writers in the eight- 
eenth century, like Montesquieu in 
France, had argued that ancient pop- 
ulations were superior in morals, lon- 
gevity, and size to the people of the 
modern world (Glass, 1952). Robert 
Wallace, moderator of the General As- 
sembly of the Ghurch of Scotland, ex- 
pounded this view (1753). Neverthe- 
less, he held that a tendency toward 
excessive propagation, if not restrained, 
would necessarily dissipate any utopian 
society— thus partially anticipating Mal- 
thus. Opposing ideas about tlie trend 
of population in England during the 
eighteenth century were published in 
the Philosophical Tramactions of the 
Royal Society and in popular pam- 
phlets. Richard Price, who became a 
leading exponent of the thesis that 
England’s population was decreasing, 
elaborated his views in 1769 in a letter 
to Benjamin Franklin. Price apparently 
overestimated the force of mortality 
and underestimated the population of 
England and Wales as about five and a 
half million at this time. His investiga- 
tions on this subject were included in 
his essay on reversionary payments 
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( 1771 ) and expounded with new force 
and supporting evidence in An Essay 
on the Population of England (1780). 
His position was attacked, and the 
contrary thesis was expounded by 
other writers, notably Arthur Young, 
William Eden, William Wales, and 
John Howlett. The weight of economic 
interests and patriotic sentiments, as 
well as some objective evidence, fa- 
vored this position— which was, of 
course, implicit in the exposition by 
Malthus (1798). The last notable at- 
tempt to estimate the British popula- 
tion from information on houses, ratios 
of persons per home, persons per birth, 
and numbers of births was published 
by Sir Frederick Eden in 1800, on the 
eve of the first census of England and 
Wales. His estimate of at least nine 
million persons was substantiated by 
the results of the enumeration. 

Proposals for obtaining reliable in- 
formation on the British population 
had been advanced in academic circles 
and in Parliament at various times dur- 
ing the eighteenth century. Heysham’s 
heroic work in obtaining trustworthy 
demographic data for Carlisle ( used by 
Milne for his life table) and Maitland’s 
investigations in London had revealed 
gross deficiencies in the available cur- 
rent data. The Company of Parish 
Clerks, responsible for the London bills 
of mortality, had petitioned in 1735 and 
again in 1751 for compulsory registra- 
tion of births and deaths instead of 
voluntary reports on baptisms and bur- 
ials. A national registration bill was in- 
troduced into Parliament in 1753 but 
was opposed as conflicting with the 
sentiments and liberties of the British 
people. This bill would have provided 
both a complete registration system 
and annual enumerations to be carried 
out in all localities by the overseers of 
the poor. Another proposal, presented 
to Parliament in 1758, would have re- 
quired the compulsory registration of 
births, deaths, and marriages in all 


parishes— with registration fees to be 
used for the support of the Foundling 
Hospital. 

Final enactment by Parliament of a 
bill providing for a census of England 
and Wales came in 1800, and the first 
census was carried out in 1801. Interest 
in this undertaking had been whetted 
by the controversy over the trend of 
population in Great Britain. Prices 
nephew, William Morgan, criticizing 
an attempt by John Rickman to esti- 
mate population changes during the 
previous century on the basis of the 
1801 returns, alleged that the census 
"appears to have been instituted for the 
mere purpose of determining a contro- 
versy; and even in this it has totally 
failed of its object” (Glass, 1956, p. 5). 
Rickman’s own comprehension of the 
scientific possibilities and limitations of 
his material was rather meager, but he 
continued to exercise control over cen- 
sus operations in England and Wales 
through 1831. These controversies 
about the actual trend of population in 
France and in England were, of course, 
conditioned by Ae absence of basic 
information; therefore, they stimulated 
fruitful scientific inquiries. The nature 
of the controversy initiated by Malthus 
at the end of the eighteenth century 
was more problematic in this respect. 

Several eighteenth-century scholars 
had observed that the potentiality of 
men, or other organisms, for natural 
increase might exceed the resources for 
their support. Benjamin Franklin had 
published observations on this subject 
in 1755. Also in 1755 an essay on this 
theme was published in Paris by an 
English economist, Richard Cantillon. 
He drew attention to cultural aspects 
of the problem, pointing out that the 
limits of tolerable density of popula- 
tion varied with standards of living 
and that marriage patterns might be 
adopted to check the growth of popu- 
lation in excess of these limits. Giam- 
maria Ortes, in a work published in 
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Venice in 1790, wrote that the actual 
growth of population, usually well be- 
low its potential rate, was checked by 
limitations of “capital” but tended to 
prevent any sustained rise in the gen- 
eral welfare. These expositions, how- 
ever, did not stir any great popular re- 
sponse. 

In 1798, Tliomas R. Malthus, a young 
clergyman (1766-1834), published his 
famous brochure: An Essay on the 
Principle of Population as It Affects 
the Future Improvement of Society, 
with Rcnuirks art the Speculations of 
Mr. Godwin, M. Condorcct, and Other 
Writers. At this lime he had not carried 
out any empirical investigations and 
had little familiarity with studies in 
this field. Th(T('after, convinced of the 
validity of his thesis and finding him- 
self in the midst of a lively controversy, 
he eagerly explored all aspects of pop- 
ulation changes. His later writings on 
population, presented as successive edi- 
tions of (he essay, covered a wide range 
of information. Like Siissmilch, he had 
.sinc(T(' resj^ect for objective evidence. 
He never distorted his accounts to 
serve his theoretical interests. lie used 
basic data critically in liis computa- 
tions, and his attention was frc'cjuently 
arrested by technical probli'ins. Ku- 
ezynski (1935^/, 1936 ed., pp. 42-43) 
notes that in relating births to mar- 
riages Malthus took account of the 
time lag between these events so as 
to avoid the bias in relating birtlis to 
marriages of the same year in an in- 
creasing population— a point often neg- 
lected at this time. Nevertheless, the 
main impact of his work for many dec- 
ades was to engender a bitter contro- 
versy. 

The “principle of population,” ac- 
cording to Malthus, is that the increase 
of population, which constantly tends 
to exceed increase of the means of sub- 
sistence, is checked only by the result- 
ant intensification of misery and vice 
unless a “preventive check,” restraint 


from marriage, intervenes. His assump- 
tion about the necessary relations be- 
tween demographic and economic 
changes was challenged, but precise 
measurement of these changes and 
analysis of their interactions was be- 
yond the scientific resources of Mal- 
thus and his critics. So his exposition, 
involving large issues of social policy 
which were charged with strong emo- 
tion, was more conducive to “specula- 
tions” than to empirical studies. His 
own investigations, focused mainly on 
demographic processes, were presented 
as illustrations of his principle, but such 
information by itself could neither es- 
tablish nor refute his central thesis. 
The most powerful attack on his doc- 
trine— that by Karl Marx— was devel- 
oped with only slight and casual refer- 
ences to any actual demographic phe- 
nomena. 

Malthus did indeed awaken tremen- 
dous interest in England and else- 
when' in “the population question,” but 
only a few of the scholars who en- 
gaged in this discussion during the fol- 
lowing century undertook empirical 
studies. Among the early nineteenth- 
century writers, Michael Sadler has 
perhaps the best claim to be cited as a 
serious student of conditions influenc- 
ing population trends. He assembled 
considerable information in support of 
the position that fertility is checked by 
the growth of cities and the increase of 
wealth; he seems to have been the first 
to use ratios of children to women of 
childlK’aring age as an index of fertil- 
ity, drawing his data from the United 
States census of 1820 and the census of 
Ireland, 1821. lie then proposed a new 
“law of population” as a substitute for 
the Malthusian thesis. According to 
Sadler, “th(‘ fecundity of human beings 
under similar circumstances varies in- 
versely as their numbers on a given 
space” (1828, 1829 ed., p. xxviii). Yet 
few of those who discussed population 
theories during the middle decades of 
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the nineteenth century made any con- 
tribution to knowledge in demography. 
Much later, i.e., near the beginning of 
the twentieth century, several scholars 
who were initially attracted to popula- 
tion studies by an interest in Malthu- 
sian theory— notably Alexander M. 
Carr-Saunders and Warren S. Thomp- 
son— did make important empirical con- 
tributions to demography. The exposi- 
tion by Malthus did not induce any 
immediate burst of enthusiasm for sys- 
tematic investigations. 

On the contrary, there is consider- 
able evidence to the effect that the 
Malthusian controversy tended to in- 
hibit the progress of demography as a 
science— especially in England, where 
the conti'oversy was most intense. For 
example, William Farr, the leading 
English vital statistician during the 
middle decades of the nineteenth cen- 
tury, took little interest in the study of 
fertility or the theoretical analysis of 
population changes. Glass (1956) com- 
ments on this point: "Perhaps part of 
the relative lack of interest in the study 
of fertility reflected the reaction to 
Malthus. People who, like Farr, were 
concerned to improve public health, 
felt that they were fighting against the 
influence of Malthus, and thus contin- 
ually needed to draw attention to tlie 
wastage of human life.” 

The article "Population” (by W. 
Hooper) in the Encyclopaedia Britan- 
nica (9th ed., 1890), reflects the neg- 
lected state of demography in England 
at this time. This article, though aimed 
at a scientific exposition of the subject, 
is very pedestrian. The only British au- 
thors mentioned in a list of nine cita- 
tions (including works by French, 
German, Italian, and Belgian scien- 
tists) are William Farr and W. A. Guy 
—the latter a physician who carried out 
extensive but poorly controlled inves- 
tigations into conditions affecting mor- 
tality. Newsholme’s Elements of Vital 
Statistics had appeared during the year 


preceding publication of this article 
(though presumably after its prepara- 
tion), but there too the treatment of 
fertility, population structure, and re- 
lated topics was very sketchy. Hooper's 
article concludes with an apologetic 
reference to the Malthusian contro- 
versy in its later neo-Malthusian phase: 

We cannot here deal with what is known 
as the "population question.” Any adequate 
discussion of that highly important subject 
would involve considerations outside the 
limits of this article. The "population ques- 
tion” is a question of conduct, while the 
present article seeks only to point out cer- 
tain well-ascertained facts regarding the 
phenomenon of superorganic evolution 
called population. 

The basic difficulty in the relation of 
Malthus to the development of demog- 
raphy as a science is that the problem 
to which he drew attention, i.e., the in- 
terrelation of demographic and eco- 
nomic trends, was too complex for ef- 
fective scientific treatment with the 
methods available to him and his im- 
mediate successors. The polemical char- 
acter of his writings also provoked un- 
necessary controversy and confusion. 

The greatest progress in demography 
during the nineteenth century came 
through investigations of mortality and 
related topics. Activity was intensified 
when, during the second half of the 
century, national and state govern- 
ments accepted new responsibilities for 
protecting the health of their citizens. 
The first comprehensive public health 
law in Great Britain was passed by 
Parliament in 1848. This was followed 
by the "Shaftesbury Acts” for the im- 
provement of housing, conditions of 
labor, and bther social measures. Simi- 
lar advances took place in other coun- 
tries. Tlie expansion of life insurance 
operations also stimulated investiga- 
tions in this field and provided valua- 
ble data; the companies themselves 
frequently undertook important stud- 
ies. These investigations increased the 
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store of substantive knowledge on con- 
ditions affecting the frequencies of 
death— including work in particular oc- 
cupations, types of residential area, so- 
cial class status, etc. 

The treatment of problems in this 
field stimulated progress in methods of 
statistical inference. Scientists recog- 
nized the necessity, in investigating the 
relation of a particular factor to varia- 
tions in mortality, of controlling the 
influence of associated conditions. This 
led, among other advances, to empha- 
sis on specific mortality rates by age 
and sex and to the development of sys- 
tems of weighting specific rates in com- 
paring frequencies of mortality under 
different conditions: the methods of 
“expected deaths,” direct and indirect 
standardization. 

Great intellectual energy was also di- 
rected toward improving methods of 
life-table construction and related the- 
ory. Advances moved toward definitive 
results as reasonably accurate age-spe- 
cific mortality rates became available 
from current vital statistics in conjunc- 
tion with census data on population by 
sex and by age. Tlie theoretical devel- 
opment of the subject was dependent 
on the treatment of mortality as a con- 
tinuous function, with “the force of 
mortality” considered in an infinitesi- 
mal time interval— a principle attrib- 
uted by Westergaard (1932, p. 92) to 
Daniel Bernouillc (1760) in the course 
of his work on tlie age incidence and 
lethality of smallpox. Studies by Gom- 
pertz (1825), Makeham (1860), and 
others were aimed at a general formula 
of mortality applicable to the broad 
age range between childhood and se- 
nescence. Wilhelm Lexis (1875), Karl 
Pearson (1897), and others investi- 
gated the distribution of deatlis at ad- 
vanced ages. 

Scientists concerned with public 
health problems made intensive inves- 
tigations of variations in health, nutri- 
tion, conditions of labor, income, etc. 


Studies of health thus came to be as- 
sociated with other inquiries into con- 
ditions of life and labor, investigations 
of variations in size of family, patterns 
of family life, and fertility. This asso- 
ciation acquired increased importance 
in the later development of population 
studies. 

Interest in fertility during most of 
the nineteenth century was largely in- 
cidental to other concerns and was 
rather sporadic. There were two rea- 
sons for this: there was no obvious rea- 
son for any widespread concern at this 
time about variations or trends in fer- 
tility in the Western world from an 
economic, social, or political point of 
view; theoretical interest in the proc- 
esses and structure of population— the 
mainspring of “pure demography”— 
was eclipsed by more “practical inter- 
ests” during the decades that inter- 
vened between the decline of political 
arithmetic and the rise of modern de- 
mography. 

The absence of any strong social mo- 
tivation for the study of fertility is ob- 
vious. Fertility was (within the times 
for which we have any information) 
not so high in Europe as in Asia or in 
the Americas. Moreover, advances in 
production generally outstripped in- 
creases in population, and in any case 
the open spaces of the New World then 
appeared limitless. Differentials in fer- 
tility were not very conspicuous in the 
early nineteenth century, cither among 
most European nations or among so- 
cial classes within nations. Neither was 
there any apparent trend toward de- 
clines in fertility except in France and 
North America. There was, therefore, 
a tendency toward axiomatic accept- 
ance of fertility as a constant. In fact, 
in the eighteenth and early nineteenth 
centuries, numbers of births and ratios 
of population to births in particular 
parishes were often used as a basis for 
estimates of the size of total popula- 
tions. 
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Fertility was extremely high in 
America at the beginning of the nine- 
teenth century (owing to the absence 
of economic restraints on family forma- 
tion at early ages rather than, as in 
Asia, to the support of the primary 
family by larger kinship and social 
groups). This high fertility was ac- 
cepted as appropriate to a land of op- 
portunity. Fertility rates in the United 
States then decreased progressively, 
with a downward movement beginning 
much earlier than in most European 
countries, but this attracted little atten- 
tion because of the high initial level of 
fertility, a parallel decline in mortality, 
and rising immigration. Eventually the 
contrast between the fertility of native 
and immigrant stocks stirred alarm, but 
this theme did not come into play un- 
til the 1890 s. 

Fertility had begun to decline in 
France near the end of the eighteenth 
century, and this decrease proceeded 
progressively through the nineteenth 
century, causing a significant diflFcrence 
in rates of increase between France 
and other European countries. But 
France then enjoyed a relatively strong 
position as a military power, and the 
interests of most citizens were focused 
on internal social and political issues. 
In fact, in the mid-nineteenth century 
liberal French statesmen viewed the 
relatively low fertility of the popula- 
tion with positive satisfaction. Thus, 
A. Legoyt, chief of Statistique Gene- 
rale, wrote in 1847 that the moderate 
fertility of French families was evi- 
dence of “intellectual progress, order 
and foresight” (Spengler, 1938, p. 110). 
Some anxiety was stirred up when the 
number of deaths actually exceeded the 
number of births in 1 854 and 1855, but 
this was relieved when the census of 
1861 showed continued increase. Real 
anxiety about the trend of fertility in 
France dates from the rise of Prussia as 
a military power, the defeat of Austria 
in 1866, and the defeat of France in 


1870. Henceforth, fertility became an 
issue of intense concern to patriotic 
Frenchmen. Within the next few dec- 
ades over-all decreases in fertility, low 
fertility, and social class differences in 
fertility within large European cities 
became a subject of major interest 
throughout Europe. 

The earlier, rather incidental and 
sporadic investigations of fertility had 
registered some advances in theory and 
methods. Kuezynski (1935fl) gives an 
excellent review of the development of 
these studies. One aspect of methodol- 
ogy in this field is particularly interest- 
ing from the standpoint of general pop- 
ulation theory. Fertility is traditionally 
conceptualized in Europe as “fertility 
of marriages” and in the United States 
as “fertility of persons” (by sex and 
age) —marital status being treated 
merely as one of the conditions influ- 
encing reproductive behavior. This dif- 
ference is probably due in large part to 
differences in types of available data. 
It may also be due in part to the influ- 
ence of scientists with biological orien- 
tation, notably Pearl and Lotka, on 
American demography in the 192(ys. 
But the difference in approach also re- 
flects differences in real situations. 
Postponement of marriage as a means 
of restricting fertility has been much 
more important in Europe than in the 
United States, and the proportions of 
women who never marry have been 
higher in many parts of Europe than in 
America. In any case, European de- 
mographers have tended to place great- 
er emphasis than their American col- 
leagues on the differentiation between 
the formation of conjugal unions and 
nuptial fertility as major components 
in total fertility. 

The population registers of the Scan- 
dinavian countries yielded the earliest 
precise information on fertility. The 
Swedish Statistical Commission, under 
Per Wargentins leadership, began in 
1775 to collect information on confine- 
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riicnts by women in quinquennial age- 
classes. H. Nicandcr computed age- 
.specific confinement rates for the pe- 
riod 1780-95 which were published in 
the Transactions of the Swedish Acad- 
cmij (1800). These were reviewed by 
Milne in his Treatise on the Valuation 
of Annuities (1815). 

There was a remarkable venture in 
the investigation of fertility in Scot- 
land in the mid-nineteenth century. In 
the first year of compulsory registra- 
tion of vital events, 1855, information 
was required at eacli birth on the age 
of the rnothcT, the date of h('r marriage, 
and the numb(T of children previously 
borne. Tliese ref|uir('ments were then 
discontiniK'd; inlormation on ages of 
mothers at maternity was not again ol)- 
tained in Great Britain until the 1930's, 
but the information obtained by this 
“snapshot” was analyzed intensively. 
James Stark, as the Scottish Registrar 
G(‘neral, presented tlu* data in his first 
detailed annual report (1861). ]. Mat- 
thc'ws Duncan used the material for an 
analysis of fertility in relation to age at 
marriage, duration of marriage, and 
other variables (1866). The second 
1 ‘dition of his work included a mathe- 
matical contribution bv Tait. Fiftv 
years later, C. J. and J. N. Lewis 
(1906) used the 1855 Scottish data for 
further investigations. Ihd erring to a 
period when there was very little vol- 
untary control of nuptial fertility, thc'se 
studii\s still have great scientific value, 
but neither the Swedish nor the Scot- 
tish mattaials attracted wide attention 
during the ninc'teenth century. 

A later development in the organiza- 
tion of statistical services led to the es- 
tablishment of municipal statistical of- 
fices, notably in Germany, Italy, Hun- 
gary, and Paris, llie directors of these 
municipal offices were able to obtain 
more diversified data than were gen- 
erally afforded by national agencies. 
Imaginative social scientists in these 
situations undertook more intensive in- 


Population 

vestigations of interrelations among 
social and demographic phenomena 
than had hitherto been possible. The 
work of Richard Bockh in Berlin and 
Giorgio Mortara in Milan illustrates 
this trend. 

French interest in fertility in the last 
half of the nineteenth century was 
largely speculative. Some studies were 
developed with critical attention to ob- 
jective evidence, though this evidence 
was usually obtained by methods that 
did not permit rigorous control. Some 
studies of fertility by French scholars 
at this time (like the contemporary 
work of Emile Durkheirn in general so- 
cial theory) were imaginative and 
acute; they gave conceptual depth and 
div^ersity to subsequent investigations 
in this field. This was true, for example, 
of th(' early studies of Frederic Lc Play 
(1855, 1864, 1871). His ideas were 
based in large part on meticulous, in- 
tensive' investigations of particular fam- 
ilies. They key factor in the decrease of 
fertility in France seemed to him to be 

the decrease of “stabilitv” in French 

✓ 

families, which he attributed mainly to 
changes in the rules of inheritance. The 
thesis that upward social mobility (“so- 
cial capillarity”) was a major factor in 
the decline of fertility was advanced 
with great force by Arsene Dumont 
(1890). 

It is, eva'n now^ difficult to measure 
the influt'uce of such social and psycho- 
logical factors on fertility with any pre- 
cision. It was still more difficult to do 
so with the methods of social research 
available fifty years ago. But it was 
possible to measure “differential fertil- 
ity,” i.e., variations in fertility among 
particular areas at particular times in 
association with various conditions. 
Governmental agencies and individual 
scholars, therefore, gave increasing at- 
tention to such investigations in the 
late ninc'tecnth and early twentieth 
eenturies. 
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Another motivation for studies of 
diflFerential fertility came from the ex- 
position of the principles of organic 
evolution by Charles Darwin. Darwin 
himself was convinced that his idea 
had important implications for human 
destiny. His cousin, Francis Galton, de- 
voted his energies to exploring these 
implications; his major publications on 
inheritance in man appeared in 1869, 
1883, and 1899.^ Galton drew Karl 
Pearson into these inquiries. Pearson 
became director of the Galton Labora- 
tory of National Eugenics at the Uni- 
versity of London in 1907; he devel- 
oped the laboratory as a center of bio- 
metric research. David Heron’s mono- 
graph on differential fertility in Lon- 
don was published in 1906 as the first 
number in the series, ‘‘Studies in Na- 
tional Deterioration.” 

Another impulse toward studies of 
fertility came from movements con- 
cerned with poverty, illness, and re- 
lated social issues. Many who were 
deeply concerned about tliese problems 
pointed to the association of high fer- 
tility with poverty and with high infant 
mortality. They espoused die birth con- 
trol movement, both as a socially con- 
stnictive measure and as a matter of 
personal liberty. This point of view, ex- 
pounded by Sidney Webb in a Fabian 
Society penny tract (1907), led to the 
association of studies of fertility with 
studies of health and with the general 
field of social theory and social re- 
search. 

In America real interest in fertility 
began with concern about differences 
between immigrant and native families. 
General Francis A. Walker, who had 

2 Galton also carried out investigations on 
fingerprints and published a treatise on this 
subject. In tliis undertaking he was closely 
associated witli Alphonse Bertillon, a leading 
French statistician, anthropologist, and de- 
mographer, whose son, Jacques Bertillon, an 
ardent pro-natalist in charge of vital statistics 
at Paris, became a leading exponent of popu- 
lation studies in France. 


directed the 1890 census, wrote articles 
on this subject in the Forum (1891) 
and in the Atlantic Monthly (1896) 
which were characterized by strong 
emotion and loose speculation. He as- 
serted that the influx of immigrants had 
caused a decline of fertility in the na- 
tive population, thus tending to replace 
the native population without affecting 
the total increase of the population. 
The first systematic treatment of fertil- 
ity giving special attention to differ- 
ences between native and immigrant 
stocks was presented by John Shaw 
Billings; his findings were also pub- 
lished in the Forum (1893). Intensive 
investigations of fertility which gave 
special attention to national origins 
were soon developed by Walter F. 
Willcox, Joseph A. Hill, Louis I. Dub- 
lin, and others. 

These convergent lines of interest 
led to a burst of activity in the study of 
fertility, which henceforth became a 
major field of population research. Sig- 
nificant early studies include those by 
Bockh (Germany, 1884), Dumont 
(France, 1890), Rubin and Wester- 
gaard (Denmark, 1890), Korosi (Hun- 
gary, 1896), J. Bertillon (France, 
1899b), Coghlan (New South Wales, 
1903), Kiaer (Norway, 1903), Heron 
(England, 1906), Newsholme and Ste- 
venson (England, 1906), Willcox 
(United States, 1906), Yule (England, 
1906), Beneduce (Italy, 1907-8), 
March (France, 1907), Mortara (Italy, 
1908fl, 1909), and Hill (United States, 
1910). A great inquiry into the fertility 
of marriages in England and Wales was 
carried out by T. H. E. Stevenson, Reg- 
istrar General, on the basis of data ob- 
tained in the 1911 census (Great Brit- 
ain, General Register OflSce, 1917-23). 
A question on number of children ever 
born was asked of all ever-married 
women in the United States in the 
1890, 1900, and 1910 censuses, but ow- 
ing to the lack of funds for their ex- 
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ploitation, the data were left to gather 
dust.'’ 

A broad academic interest in demog- 
raphy, in some respects comparable to 
fht^ early English enthusiasm for “po- 
litical arithmetic,” developed in Italy 
around the beginning of the twentieth 
century. The new impulse seems to 
have stemmed from the work of Ro- 
dolfo Bellini, author of Principi di de- 
mop^rafia (1901). He developed his 
exposition from an investigation of the 
characteristics and behavior of individ- 
uals, th(m of small groups— notably the 
family— and finally of the vital proc- 
esses of society in association with sta- 
tistical investigations in related fields. 
One of his pupils, Giorgio Mortara, fol- 
lowing a S('ries of investigations in Mi- 
lan, published a compreiiensive study 
of the (Ic'mographic and social charac- 
teristics of Italian cities (1908a). In- 
vestigations of fertility by Beneduce 
and of mortality and fertility by Mor- 
tara appeared about the same time. 
Also in 1908, Corrado Gini published a 
statistical investigation of sex determi- 
nation in man. Gini emphasized bio- 
logical factors in society. In his thesis, 
expounded in 1911 and developed in 
later writings, genetic heterosis is a 
major force in the rise of nations; dif- 
ferential reproduction, involving loss 
of reproductive capacity by the elite, 
is a major force in their decline. Many 
of his colleagues did not accept this 
thesis, but the investigation of biologi- 
cal phenomena has been emphasized 
in many Italian studies. Gini himself 
treated a wide range of social and eco- 
nomic questions, as well as problems in 
statistical theoiy and pure demography. 
Italian demography has, in fact, been 
generally characterized by great vari- 

Sample data from the 1910 census were 
later used in studies of fertility sponsored by 
the Milbank Memorial Fund. A more extensive 
tabulation of these data was made by the 
Bureau of the Census in connection with its 
investigation of returns from the 1940 census. 


ety in theoretical interests. Two Italian 
demographers, Mortara and Bachi, be- 
came leaders in the development of this 
field in other countries: Brazil and Is- 
rael. The Italian tradition in demogra- 
phy is reflected in the recent treatise 
by Marcello Boldrini: Demografia 
(1956). 

There was, naturally, great popular 
interest during the nineteenth century 
in the territorial expansion of popula- 
tions, the characteristics of regions, and 
migration. These were topics on which 
governmental agencies sought statisti- 
cal information— though information on 
actual movements was often limited to 
data collected at frontiers, chiefly at 
ports of overseas migration. In the 
United States information was obtained 
on the state or country of birth of each 
person in all census returns from 1850 
on. 

These topics had loomed large in the 
early descriptive studies of states, 
known as “statistics,” before this word 
acquin^d its present technical mean- 
ing. In Europe, studies of the growth 
and distribution of population in rela- 
tion to physical conditions and culture 
came to be recognized as a distinct dis- 
cipline called “liuman geography.” Its 
first influential exponent was Frederick 
Ratzel: Anthropo geographic ( 1882- 
91). His exposition tended toward en- 
vironmental determinism. His French 
colleagues, Paul Vidal de la Blache and 
Jean Brunhes, avoided this dogmatic 
tendency, giving more adequate recog- 
nition to the role of cultural factors. In 
the United States some of the early ex- 
ponents of human geography, notably 
Ellen Semple and Ellsworth Hunting- 
ton, held extreme positions that 
aroused strong opposition from anthro- 
pologists and sociologists. Similar op- 
position between geographers and so- 
ciologists did not develop, at least to 
the same degree, in France or England, 
and it has now been largely overcome 
in the United States. 
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Many historians and geographers 
have been interested in interpretive 
studies of population changes and mi- 
grations. Dieterici (1859) took up again 
the task initiated by Riccioli and Siiss- 
milch, an attempt to estimate the 
earth’s population. This work was car- 
ried forward with successive revisions 
by other scholars. Julius Beloch ( 1886, 
1900) published laborious studies of 
population distribution and trends in 
the ancient Roman world and in medi- 
eval Europe. Historians in various Eu- 
ropean countries, notably in Italy, used 
medieval and early modern archives for 
intensive studies of population changes 
in cities with a long and varied history. 

American and Russian historians 
have naturally been much concerned 
with the role of population movements 
in the social and political life. Popula- 
tion changes involving conquests of the 
indigenous peoples of the Americas 
have been a theme of continuous con- 
troversy and recurrent investigations. 
Frederick Jackson Turner’s essay, “The 
Significance of the Frontier in Ameri- 
can History” was published in 1893. 
Population movements were always a 
subject of central interest to Russian 
historians. A quarter-century ago Alex- 
andre and Eugene Kulischer (1932) 
published a broad interpretation of the 
role of migrations in human history. 

In spite of the great human interest 
in international migrations, the difficul- 
ties of obtaining reliable and compara- 
ble data or of testing general hypoth- 
eses in this field have baffled most sci- 
entists. There have been few really sys- 
tematic treatments of the subject, 
though progress has been made in re- 
cent years. Comprehensive statistics on 
international migrations were brought 
together, and prior knowledge on this 
subject was surveyed in the volumes 
edited by Walter F. Willcox and Imre 
Ferenezi under the auspices of the Na- 
tional Bureau of Economic Research 
(1929-51). 


Scientific investigation of conditions 
associated with migration almost in- 
evitably involves treating local and in- 
ternational movements as aspects of a 
continuous process. The distinction is 
essentially artificial— except where at- 
tention is focused on local movements 
which may be relatively isolated from 
larger currents. International move- 
ments inevitably involve local changes, 
both in areas of origin and in areas of 
destination. A systematic treatment of 
migration therefore involves, and usu- 
ally begins with, the investigation of 
local conditions and movements. 

Imaginative and precise investiga- 
tions of migration were carried out in 
Sweden by Gustav Sundborg, who used 
the remarkable data of the continuous 
registration system. Emigration and in- 
ternal migration were treated as re- 
lated processes and were studied in re- 
lation to other demographic and social 
changes (including variations in har- 
vests); communities were classified and 
rural communities divided into two 
types; agricultural and non-agrlcul- 
tural. Sundborg’s principle treatise in 
this field was published in 1913. In this 
case, demographic study in Europe was 
carried forward by an American de- 
mographer (Thomas, 1941). 

There had been earlier systematic 
investigations of internal migration in 
Germany. Georg von Mayr (1876) 
published a study of population move- 
ments in Bavaria, using census data on 
place of birth by place of residence. 
Somewhat later, attention was focused 
on the movement of German peasants 
from East Prussian farms to cities and 
the related in-movement of Polish 
workers. Some students, observing the 
low natural increase in cities and large- 
scale farm-to-city movements, became 
greatly concerned about Landflucht-^ 
as related to both quantitative and 
qualitative population changes. A the- 
sis linking Landflucht with deteriora- 
tion of the nation’s population (Georg 
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Hansen, 1889) attracted wide attention 
and had many repercussions. Max 
Weber investigated the same phenom- 
ena in their social context, drawing at- 
tention to unfavorable conditions in 
rural areas that might be conected by 
liberal political policies. German mon- 
ographs and articles on migration ap- 
pc‘ared with considerable frequency 
from 1890 on. Bleiclier (1893) used 
data on current movements from com- 
munity registers, but many investiga- 
tors iK'gleeted the rc‘gistration data. 
These data were later used by Conrad 
Tacuiber (1931), Konrad Steyer (1935), 
Fritz Meyer (1930), and Hcbcrle and 
Meycir (1937). Here again we have di- 
rect carry-overs in this field from Eu- 
rop('an sources to American demogra- 
phy. 

The English geographer Ravenst(4n 
(1885-89) developed a conc(‘ptual for- 
mulation that exercised considerable 
influence on later investigations of mo- 
bility. He made a painstaking investi- 
gation of data on changes in residence 
of English and American people, eliief- 
ly from census reports on place of birth 
by place of residence. Examining these 
data, he found evidence of certain 
n'gularities or “laws.” In his second ar- 
ticle (1889) he presented a critical 
comparative treatment of information 
from various countries. 

In Australia George II, Knibbs 
(1917) treated migration in his inves- 
tigation of mathematical relations 
among demographic phc'noinena. He 
aimed at a comprehensive statement of 
quantitative' relations in demography, 
though he rc'cognized that any such 
general statement could be only “a 
rough framework,” subject to many 
corrections, ab(nit which “more subtle 
c'oncei^tions” might be formed and ex- 
]>lored (pp. 455-56). lie viewed the 
formulation of relations among migra- 
tory movements, rates of increase, and 
the age composition of populations as 
an essential aspect of this task. 


In reviewing various movements 
shortly before, during, and shortly after 
the nineteenth century which influ- 
enced the development of population 
studies, we need to take account of a 
general trend which at first had little 
direct relation to demography as a sci- 
ence. The progress of industrialization 
brought a host of new adjustments, 
conflicts, and problems. It involved the 
growth of great towns in which hous- 
ing, sanitation, the acquisition of goods 
and services, and many other conditions 
gave rise to acute dissatisfactions. New 
social alignments were formed, and 
new political movements arose in rela- 
tion to the conflicting interests of dif- 
ferent social classes. Many scholars 
turned their attention to the investiga- 
tion of “social problems,” with increas- 
ing reliance on quantitative, descrip- 
tive material from census inquiries and 
“social surveys.” The studies in Lon- 
don by Charles Booth began with his 
contributions to the Journal of tlui 
Royal Statistical Society, from 1886 on. 
Finally presented in the Life and La- 
bour of the People of T.ondon (1903), 
they arc perhaps the most notable ex- 
ample of tliis movement. More or less 
similar investigations were carried out 
in many countries. 

In the United States, the quantita- 
tive treatment of social probk'ins came 
to be recognized in many universities 
—notably at Columbia, Chicago, and 
various state institutions— as an aca- 
demic discipline (sometimes called 
“statistics,” sometimes “sociology’'). 
Columbia College in New York City 
was an early center of such activity, 
first under Richmond Mayo-Smith, 
then under Franklin Ciddings. A course 
entitled “Social Science: Statistics” at 
the Graduate School of Political Sci- 
ence, Columbia College, 1884, included 
undcT the rubric “statistics of popula- 
tion” the following: race and ethnologi- 
cal distinctions, nationality, density of 
city and country, sex, age, occupation, 
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religion, education, births, deaths, mar- 
riages, mortality tables, and emigra- 
tion. The other major subjects tieated 
in this course were “economic statis- 
tics” and “moral statistics” (Fitzpat- 
rick, 1955). The contents of a text by 
Carroll D. Wright, The Outline of 
Practical Sociology (1898), are quite 
similar. The major themes treated un- 
der “questions of population” are “im- 
migration, urban and rural population, 
and special problems of city life.” 
Gradually, certain aspects of these so- 
cial studies came to be oriented toward 
the analysis of population changes. 
“Population problems” came to be rec- 
ognized in the United States as one of 
the major fields of sociology. 

In Europe, the academic affiliations 
of quantitative studies on social prob- 
lems were generally more varied and 
complex. Moreover, on the Continent 
such investigations were to a great ex- 
tent carried on by official agencies, in- 
cluding municipal statistical offices. 
They were, therefore, generally associ- 
ated with studies of population changes 
and vital statistics. 

The preceding survey shows various 
emerging lines of interest related in 
different ways to the study of popula- 
tion changes. The survey has been 
rather disjointed and diffuse; so was 
the actual situation with respect to 
population studies in the nineteenth 
century. Before we deal with ways in 
which these diverse interests were mod- 
ified and integrated in the emergence 
of demography as a modem discipline, 
we must give specific attention to a 
line of theoretical studies which came 
to play a key role in this development. 

ANALYTICAL THEORY 

The mathematical analysis of possi- 
ble relations among demographic phe- 
nomena has provided theoretical frames 
which have been useful in the devel- 
opment of demography as a science. 
One line of inquiry has been conceived 


as the analysis of certain “necessary re- 
lations” among demographic processes. 
In a “closed population” the distribu- 
tion of persons by age is a function of 
the previous frequencies of births and 
of the age-specific death rates. The sex 
structure of such a population is deter- 
mined by the proportions of males and 
females at birth and by sex- and age- 
specific fertility and mortality rates. 
Frequencies of births and deaths, in 
turn, are conditioned by the age and 
sex stmeture of populations. These re- 
lations involve the succession of gen- 
erations and rates of natural increase. 
Analysis of the implications of these re- 
lations yields a theoretical stmeture 
that has had wide application in the 
investigation and interpretation of pop- 
ulation changes. The parameters of any 
specific formulation, such as a particu- 
lar life table, arc contingent on par- 
ticular conditions; they denote proc- 
esses affected by complex biological 
and social conditions. But these proc- 
esses involve structural relations in- 
herent in the nature of biological ag- 
gregates which can be developed in 
abstraction. 

Other inquiries have been concerned 
with the mathematical analysis of other 
observed or hypothetical relations. The 
demographer aims at the discoveiy and 
formulation of relatively persistent 
trends and relations, as contrasted with 
more sporadic changes, and with the 
investigation of conditions associated 
with these trends and variations. In this 
undertaking he needs a large battery 
of systematic hypotheses and related 
techniques. As the study of population 
has progressed, this theoretical appa- 
ratus has been gradually enlarged and 
revised. Many of the formulations thus 
developed have been derived from, or 
are associated with, the core relations 
mentioned in the preceding paragraph. 
Others are quite independent. 

The distinction between “necessary 
relations” and ‘Tiypothetical relations,” 
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wliich WHS (‘mphasizccl by Lotka, can 
be interpreted merely as a distinction 
in de'^ree rather than in kind. Relations 
recognized as basic physical conditions 
in (lemographic processes operate in 
conjunction with other biological and 
social factors which can also be treated 
as strnetural relations. In particular, 
interactions bc^tween the male and fe- 
male; mc‘mbers of a population, in- 
volved in all mammalian reproduction 
and socially conditioned in human pop- 
ulations, and the timing of births as 
inflncnc('d by the formation and dis- 
solution of marriages and other condi- 
tions limit the applicability of any ana- 
lytical theory which does not take thc'se 
conditions explicitly into account. On 
th(‘ otlier hand, analytical theory in 
which the family is treated as the re- 
productive unit in human population is 
also beset with complications. Family 
structures vaiy in different societies; 
family units overlap through the re- 
marriage of members of dissolved un- 
ions; the distinction between familial 
and non-familial reproduction is rarely 
absolute; and in some societies the dis- 
tinction cannot be made with sufFicient 
precision to be veiy useful. Perhaps 
any gen(‘ral analytical system in de- 
mography requires hypotheses that are 
to some degree unrealistic, at least in 
some situations. Recognition of this 
possibility is not inconsistent with rec- 
ognition of the pragmatic value of pre- 
cise analysis and the investigation of 
the mutual implications of different 
formulations. It does, however, throw 
emphasis on the value of frankly hypo- 
thetical and relatively specific formula- 
tions, as contrasted with more elabo- 
rate thc'oretical models. 

The mathematical treatment of pos- 
sible relations in demography also has 
entailed certain dangers, though these 
are exbaneous to its essential charac- 
ter. Concentration of attention on the 
formulation of observed or possible re- 
lations in abstraction has sometimes 


been associated with a neglect of the 
conditions on which these relations 
may be contingent or with unwar- 
ranted assumptions about the nature of 
these conditions. Purely hypothetical 
formulations have sometimes been pro- 
claimed as “laws,” assumed to have 
universal validity without specification 
of their limiting conditions. 

The observation that a population 
has been increasing at a constant rate 
during a certain period can be stated 
in terms of the compound interest for- 
mula or, more elegantly, the exponen- 
tial function. It is then possible to state 
reciscly how many persons there will 
e in this population at some distant 
date if it continues to increase at this 
constant rate. Similarly, the logistic 
curve defines changes in the size of a 
population at successive times on a 
more complex but equally arbitrary 
hypothesis. Or again, the mathematical 
statement of an observed acceleration 
of the instantaneous rate of mortality 
with increases in age through some 
broad range provides information 
about the death rate at a particular age 
from knowledge about its height at 
some other age, under conditions 
w^hich cause precisely this acceleration 
of mortality. But none of these calcula- 
tions in itself gives any assurance that 
the required conditions will be ful- 
filled, and the finding that a fonnula 
fits several situations gives no basis for 
confidence that it will fit a different sit- 
uation. Many errors in demography 
have resulted from uncritical interpre- 
tations of mathematical implications. 
Such dogmatic applications of mathe- 
matics are quite different from the crit- 
ical use of mathematics in exploring re- 
lations among various aspects of popu- 
lation change. 

The development of life tables by 
Halley and others, which gave sub- 
stance to the conceptual scheme envi- 
sioned by Graunt and Petty, was a first 
major contribution to the development 
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of analytical theory in demography. A 
life table can be interpreted in either 
of two ways; (1) It gives the probabil- 
ities of time-units (e.g., years) to be 
lived between any two precise ages by 
a cohort of persons ( as defined at birth 
or at any specified age ) and their mean 
expectation of future life at any age, 
relative to any given or hypothetical 
schedule of age-specific death rates. 
This is its primary use for actuarial 
purposes. (2) It also gives the propor- 
tional distribution by ages of a hypo- 
thetical closed population formed by a 
constant succession of births and sub- 
ject to a constant age-specific schedule 
of mortality. These conditions define a 
“stationary population” with constant 
structure. 

Leonhard Euler, a Swiss mathemati- 
cian from whom Siissmilch sought as- 
sistance on various problems, took a 
second major step in developing the 
basic principles of a “stable” popula- 
tion (though he did not use this word), 
i.e., a hypothetical, closed population 
with a constant schedule of age-specific 
mortality and a constant rate of in- 
crease. Euler (1760) showed that such 
a population must have a fixed age dis- 
tribution and other characteristics tliat 
can be precisely determined, whether 
the population is constantly increasing, 
stationary, or constantly decreasing. Its 
basic characteristics (apart from sex 
ratios and the relative frequencies of 
births to mothers and fathers at differ- 
ent ages, which Euler did not treat) 
are completely determined by two in- 
dependent functions which he called 
the “mortality hypothesis” and the 
“multiplication hypothesis.” The latter 
can, of course, be resolved into its mor- 
tality and fertility components, so that 
the two independent functions are a 
“mortality hypothesis” and a “fertility 
hypothesis”; but the “multiplication hy- 
pothesis” can, for many purposes, be 
treated as one of two necessary deter- 


minants of the characteristics of a 
closed population.** 

Euler used the expression “(1)(2) 
. . . (n)” for the proportions of infants 
bom alive who survive to the begin- 
ning of the successive years of life- 
corresponding to the p{a) values in 
Lotka s notation. He used the expres- 
sion “n, . . . n**” for ratios of numbers 

of births (or persons) at the end of 1, 
2, or n years to the number of births 
( or persons ) at any initial point of time 
—corresponding to the expression 
“(1 + r), (1 + r)^ . . . (1 + r)-” in 
current terminology. He then defined 
the ratio of the number of persons in 
such a population who reach age a at 
any moment to the number of births at 
the same moment as (n)/n"— i.e., in 
current terms, p(fl)/(l + r)® or 
p{a) where e refers to the base of 
the system of natural logarithms. He 
developed a set of related theorems as 
solutions to a series of questions. He 
was especially interested in the fact 
that his formulation could be used to 
estimate the influence of the increase 
of a population on the relative frequen- 
cies of deaths at different ages at any 
given time (e.g., during a calendar 
year) in an actual population which 
approximated a stable population. Such 
application of his analysis might, he 
hoped, improve the derivation of life 
tables in cases where it was necessary 
to rely solely on current vital statistics. 

Euler's law of the relation of the age 
structure of a closed population with 
constant vital rates to its mortality 
schedule and its rate of increase is 
basic to stable population theory. Euler 
did not undertake extensive empirical 
research in demography; however, he 
did deal with population questions on 

^ Lotka in his later work restricted the term 
“stable population” to one defined by the 
schedule of age-specific fertility for either ma- 
ternity or paternity, but the neglect of this 
aspect of later stable-population theory did not 
invalidate the earlier analyses by Euler and 
Lotka before this specification was introduced. 
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stivrral occasions. He supplied Siiss- 
iTiilclj witli a table showing the num- 
bers of y(‘ars rt‘quired for the doubling 
ol a jjopulatioii at various constant rates 
of iiicHMse. In his major contribution 
to dc'iiiography, cit(*d above, he used 
(‘inpiiical values obtained by Kersse- 
boorn as an illustration, and he con- 
cluded his ('xposition with a tribute to 
Sussinilch: 

T have onlv lioatcd these questions in 
tlK'ir generality, without dealing with any 
particular pujuilatiun; that requires a large 
nuinher ol ()l)servations under various eir- 
eiiinstaiiec s. . . . We are gieatly indebted to 
Mr. Sussinilch who, ovcac'oniing almost in- 
superable' o])staeles, has fuiiiished us with 
many such observations, sufficient to resolve 
a large sIkik' ol the* (juestions arising in this 
research As h(' has alrc'ad, drawn many 
important conclusions tioin liis investiga- 
tions, we must hope' th.it he will carry for- 
ward this science toward its highest possible 
degrc'c of perh'ction [bailer, ]760]. 

Elders analysis was neglected for 
more than a half-centui*y because of a 
failure to apprc'ciate its th('oretieal im- 
portance and because ol dilfieulli(\s be- 
setting any direct application of its 
prineipli's to the available vital statis- 
tics. It was then revii'wed by Ludwig 
Mosct of Kiinigsbnrg in a systc'inatic 
treatment of population theory (1839). 
Alter an intiodnetory discussion of sta- 
tistical theory in gencTal and the' the- 
ory of ])robability in ]:)articular, Mosc'r 
gave a critical exposition of errors aris- 
ing from the use ol observc'd frequen- 
cies of death in an ac'tual population as 
representing the frecjuencies to be ex- 
pected in a stationai*)^ population 
(which he referred to as “Halley's 
method”). Kersseboom had calculated 
frecpiencies of death by age in relation 
to frequencies of persons reaching prc'- 
vious ages among adults in a small in- 
sured population, or in relation to num- 
bers ol registered births in dealing with 
deaths at early ages, but he had also 
used another series on deaths by ages 


without reference to changes in the 
base population. There were similar 
mixtures of “cohort observations” and 
“period observations” in the work of 
other early demographers, without 
clear differentiation of the basic prin- 
ciples involved. Moser gave a clear ex- 
position of Euler’s analysis and dealt 
with various criticisms and limitations 
affecting its application. He noted, for 
example, that population increase in 
the United States in the early nine- 
teenth century fitted Euler’s hypotlic- 
sis of exponential change quite well but 
that the movement of births in France 
did not do so. Many populations show 
the effects of more or less erratic 
changes in births and deaths during 
previous decades. Moser insisted that 
in practice one must make “double ob- 
servations” on the numbers of persons 
of various ages present in a population 
at a particular time and the numbers 
of deaths of persons at various ages in 
this population in order to obtain true 
measurement of mortality. He thus 
promoted a new emphasis on valid age- 
spccific rates of mortality in life-table 
construction, and he gave a systematic 
exposition of the relevant principles. 
Moser also dealt with the measurement 
of nuptial and ('xtra-niiptial fertility, 
sex ratios at birth, and other demo- 
graphic questions. 

Mosers exjmsition, including his 
.statement of Euler’s princijilt'S, direct- 
ly influenced Adolphe Quetclet, the 
Belgian scientist who exert(*d an enor- 
mous influence on the development of 
statistics in the mid-nineteenth centuiy, 
and the German statisticians associated 
with Georg Knapj:) who had strong the- 
on'tical interests. Quetclet himself pub- 
lished the first Belgian life table based 
on the joint use of census data and vital 
statistics. He also wrote a summary of 
Moser’s c'xposition of Euler’s law, 
which was quoted by Maurice Block in 
a text on statistical theory and meth- 
ods. Lotka’s first contribution to demo- 
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graphic theory ( 1907a ) was essentially 
a restatement and simple development 
of these principles, with the notation: 
“Compare M. Block, Traite theorique 
et practique de statistique, 1886, p. 
209.” Apparently, at this time Lotka 
was not acquainted with Eulers origi- 
nal, more complete statement, though 
in a later publication (1928) he re- 
ferred to a corollary theorem in Euler’s 
exposition for which he provided a 
correction. In his first article on the 
subject Lolka emphasized the degree 
to which observed crude birth rates, 
death rates, and age distributions in 
populations “where the general condi- 
tions of the community are constant 
and immigration is negligible” conform 
to the expectations of stable population 
theory— using a comparison of observed 
values for England and Wales in the 
1880 s with the corresponding theoreti- 
cal values. In concluding tlic article, 
Lotka observed that these relations 
were capable of further development. 
In his subsequent work he carried this 
analysis through to an architectonic 
system. 

Lotka, in a second article in 1907, 
showed that the equations developed 
in his analysis of demographic func- 
tions are also applicable to an isother- 
mal monomolecular reaction. He re- 
marked: 

We have illustrated a statistical method 
which is sufficiently geneial in its applica- 
tion to comprise such widely different cases 
as that of the growth of a population under 
certain conditions on the one hand and that 
of a simple chemical reaction on the other. 
The fundamental feature of this method is 
the splitting up of the characteristics gov- 
eining the rate of growth of a material 
aggregate into two factors— the one relating 
to those properties of the system which de- 
termine the formation of new individuals, 
and the other relating to those properties 
of the system which determine the limita- 
tion of the “life period” of the individual 
constituents [Lotka, 1907h]. 


Four years later, Lotka and Sharpe 
developed the fundamental equation of 
a stable population as a limiting type 
toward which a closed population 
tends, given a constant schedule of age- 
specific mortality, a constant schedule 
of age-specific fertility, and a constant 
sex ratio at birth. Lotka then carried 
out further investigations into the in- 
terrelations among vital processes in 
hypothetical stable populations. How- 
ever, he did not at this time introduce 
the idea of the reproduction of genera- 
tions into his analysis or develop the 
functions implicit in this relation. 

We must return at this point to ear- 
lier developments in Europe. Investi- 
gations leading toward the analysis of 
the reproduction of generations (the 
natural unit of balanee between fertil- 
ity and mortality) were carried out in 
Germany during the second half of the 
nineteenth centuiy. Lotka’s later work 
on this subject, in co-opeiation with 
Dublin, was apparenlly quite inde- 
pendent. Nevertheless, the earlier Eu- 
ropean work merits attention. 

The allocation of deaths, as reported 
by ages within chronological intervals, 
to moving cohorts of persons who pass 
birthdays at different limes during this 
interval, was a moot problem in life- 
table theory at this tiiiu'. Attempts 
were made to resolve this problem em- 
pirically by obtaining direct informa- 
tion on year of birth as well as age at 
death in reports on dc'ceased persons. 
A proposal by Wittsein in 1863 to this 
effect was taken into account in rec- 
ommendations approved by the Inter- 
national Statistical Conference at the 
Hague in 1869. The proj)er determina- 
tion of tl>e “complete” (as contrasted 
with a “curtate”) expectation of life in- 
volved essentially the same problem. A 
precise development of life-table the- 
ory was then possible through differ- 
ential and integral calculus. These the- 
oretical aspects of life-table construc- 
tion were treated in depth by Georg 
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Knapp (1868). Several colleagues, in- 
cluding G. Zeuncr, K. Becker, and W. 
Lexis, elaborated his analysis. Knapp 
recognized that the treatment of these 
relations involved three types of as- 
sociation (f^esammtheit, colicctivite) 
among the elements of a population. 
One of his colleagues, Zeuncr, con- 
structed three-dimensional models in 
the analysis of these relations. Others 
worked with “stereograms,” i.e., two- 
dimensional represc‘ntations of three- 
dimensional relations. (Tlie technique 
was developed further by Perozzo and 
was discussed by L. Bodio at the Inter- 
national Congress of Hygiene and De- 
mography, Geneva, 1882.) This ap- 
proach has become classic in actuarial 
theory (see, for example, Glover, 1928). 
Tlie treatment of the “surface' of mor- 
tality” has also been used in the analy- 
sis of cohort mortality (see Delaporte, 
1941). 

This approach led to investigations 
of generational processes, as contrasted 
with the usual cross-sectional treat- 
ment of vital statistics within a brief 
time period (e.g., a year). There had, 
in fact, been some experimentation 
with direct longitudinal methods of 
life-table construction. F. von Hermann 
in Bavaria had attempted to obtain 
survival quotients directly from data on 
numbers of deaths by ages in a curremt 
year and on numbers of births or num- 
bers of persons reaching earlier ages in 
the previous experience of the cohorts 
exposed to risk of death during the cur- 
rent year under consideration; but this 
procedure was subject to serious dis- 
turbance by the movements of mi- 
grants. Hermann’s results were criti- 
cized by Wilhelm Lexis, but he was at- 
tracted to this approach on theoretical 
grounds and devoted considerable at- 
tention to possible measures for taking 
migration into account. (For later 
statements on the significance of the 
cohort analysis of mortality, sec Der- 
rick, 1927; Delaporte, 1941; Frost, 1939; 


Merrell, 1947.) Lexis was also influ- 
enced by Mosers exposition and by 
Knapps more intensive analysis. 

Lexis published a theoretical treatise 
on demographic statistics in 1875. He 
stated that his investigations were 
aimed at a conceptual treatment of de- 
mographic measur(imcnts rather than 
at the elaboration of statistical tech- 
niques for handling particular prob- 
lems, and he concluded with an appli- 
cation of probability theory to demo- 
graphic and actuarial problems. He be- 
gan his exposition with a discussion of 
ways of measuring the survival of indi- 
viduals, introduced into a population 
by births, through successive durations 
of life. Here he followed the approach 
developed by Knapp. He then dis- 
cussed the measurement of the forma- 
tion and dissolution of marriages and 
nuptial fertility. Ho comments at this 
point, “Couples provide the normal 
framework of the births which in our 
previous exposition have been consid- 
ered as primary phenomena. So the 
movc'ment of population completes a 
revolution” (Lexis, 1S75, p. 88). He re- 
ferred to the ages of women at mater- 
nity as “reproduction points” and noted 
that paternity could be treated in the 
same way. He einjfliasized the need for 
data on births by age of mother as well 
as by calendar year, s(\x of infant, and 
status with respect to legitimacy. He 
also called for data on dissolution of 
marriages by death or divorce by age 
and on remarriages by duration of pre- 
vious status. He then proposed sum- 
ming the relative frequencies of births 
at successive ages to a cohort of mar- 
ried women— if data could be obtained 
over a period of years equal to the 
childbearing span— taking into account 
the cumulative frequency of first mar- 
riages of women prior to the end of the 
reproductive span. The concept of gross 
and net reproduction ratios was thus 
implicit in his exposition. 

The first actual net reproduction ra- 
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tio was computed by one of Lexis’ col- 
leagues, Richard Bockh (1884, pp. 30- 
34). This achievement was fairly inci- 
dental to Bockh’s interest in many de- 
mographic problems, including various 
aspects of marriage and fertility. As 
director of the Berlin statistical office 
he was able both to direct the collec- 
tion of data and to carry through their 
analysis. He acquired data for Berlin in 
1879 on age-specific death rates (used 
for life-table construction), specific 
data on marriages, and data on births 
classified by marital status, ages of par- 
ents, and order of birth. He applied the 
age-specific, nuptial-specific maternal 
fertility rates to the life table for Ber- 
lin in the same year to show the total 
number of births to be expected on 
these conditions to each female infant 
born alive (2.172). Dividing this num- 
ber by one plus the ratio of males to 
females at birtli (2.053), he found the 
rcproductivity of the population to be 
6 per cent above the replacement level. 
He also computed the comparable pro- 
portion of female infants bom alive 
who subsequently marry and the num- 
ber of births during married life to 
each ever-married woman (3.90). He 
then added an estimated 2/9 of all il- 
legitimate infants, to take account of 
later legitimizations, so as to give an 
adjusted value (4.04). He also applied 
the information on births by order to 
compute a net prolificacy distribution. 
Kuezynski later referred to Bockhs 
procedure in first computing a total fer- 
tility ratio and then taking the distri- 
bution of births by sex into account as 
a “detour,” but tliis suggests an undue 
concentration of interest in gross and 
net reproduction ratios, apart from the 
other information supplied by Bockh s 
procedure. 

Bockh, Kuezynski, and Hirschberg 
computed fifteen net reproduction ta- 
bles for Berlin for the years 1886 
through 1900. Other tables of this type 
were computed in Germany for Swe- 


den (several periods covering nearly a 
century), Denmark, France, and a 
group of German states (Kuezynski, 
1935fl, 1936 ed., p. 207). Kuezynski 
states, “Outside of Germany, the first 
fertility table seems to have been com- 
puted in 1925 by Dublin and Lotka.” 
The last table in this early German se- 
ries seems to have been that by Rahts 
in 1912. 

An independent approach to this 
problem was developed in the United 
States in the middle 1920 s— apparently 
on the initiative of Louis I. Dublin. As 
a vital statistician, Dublin recognized 
that the cmde death rate was deflated 
and that the crude rate of natural in- 
crease was inflated by the current age 
distribution of the national population, 
and he assumed that this age distribu- 
tion might be expected to change ap- 
preciably in the coming years. He was 
also concerned that fertility, which had 
been declining for a long time in this 
country, had begun again to decline 
quite rapidly after its early postwar re- 
covery. The current crude rate of nat- 
ural increase presented a false picture 
of the actual situation, concealing its 
underlying trend. He engaged the co- 
operation of his colleague, Alfred J. 
Lotka, in carrying out an investigation 
to discover the “true” situation, and 
they eo-operated in the preparation of 
an article setting forth the results of 
tliis inquiry. Hence appeared their fa- 
mous contribution: “On the True Rate 
of Natural Increase, as Exemplified by 
the Population of the United States, 
1920” (1925). A “Bibliographic Note” 
gives references to Bowley (1924), 
Brownlee ( 1924 ) , Carr-Saunders 
(1922), Savorgnan (1924), and Brun- 
ner (1925), but not to any earlier 
work. It may seem surprising that 
Lotka had no familiarity with the Ger- 
man work to which we have referred, 
especially since he had spent a year in 
graduate study at the University of 
Leipzig, 1901-2. However, at that time 
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lie had been primarily interested in the 
physioeheinical aspects of organic evo- 
lution. If tlie eailicT German demogra- 
phers had influenced his thinking, he 
was appar(*ntly unaware of this, and he 
specifically acknowledged (in his re- 
ply to Knezynski) that Ikickh’s contri- 
bution had not come to his attention in 
1925. Comiruaiiing on his derivation of 
the ratio of feinal(‘ births in two sue- 
cessiv(^ geiKaations from tlu' (dcanents 
of geneiational n'produclion (proba- 
bilitic's of survi\al from birth to suc- 
c(\ssive ages, and successive age-spe- 
c‘ifie mal(']Tial lre(|U('nci(\s ), he wrote, 
“It is singular that this fact should have 
escapt'd attention” (19257^). 

Lotka now developc'd a c'omplete 
geiic'ral theory of the int('rr(‘lations of 
the piimary biological processes, in- 
cluding the d('t(‘rminati()u of the age 
and s(*\ strucluies and other functions 
of stable populations and the rela- 
tions of generational to instantaneous 
change's in closed mammalian popula- 
tions under constant c'onditions. These 
principles are' stated (somewhat le'ss 
coniplete'ly than in his later monograph) 
in two technical papers jiublished in 
1925: an Appe'ndix to the joint aiticle 
eite'd above and an article in the Jour- 
nal of the Washiiifiton Acadenuj of Sci- 
ences (1925/;). The definitive exposi- 
tion of his mature' ele'meigi aphie theory 
is pre'senled iu a moneigrajih: Theorie 
anah/ii(juc cics associations ])io]o^iqtt(\s\ 
Deuxieme j)arti(*: Anah/sc (h'lno^ra- 
phifjiu' avee application particulierc a 
Fcspcce humainc (Lotka, 1931-39). 

Leitka's contributiem tei demeigraphy 
can be likened in some respects to that 
e)f Newton te; ])hysies. Both aehieveel a 
synthesis in analytical theory which 
had far-reaching significance, and be)th 
set a frame fe)r new empirical investi- 
gatiems. Furthe'r invc'stigations have re- 
vealed limitatie)ns in tlie aj^plicability 
of these theories which were not at first 
suspected but which could never have 
been discovered c'xcept through experi- 


ments made possible by the precision 
and scope of these original constnjc- 
tions. Their analyses are still being car- 
ried forward in exploring relations not 
otherwise apparent among actual proc- 
esses. Coale's recent analytical treat- 
ment of the relative influence of varia- 
tions in fertility and in mortality on the 
age structure of populations (1956) 
may be cited as one illustration. 

Two difficulties have arisen in the 
caleulation of nc't rc'production ratios 
and other functions of a stable popula- 
tion. One difficulty concerns the rela- 
tion between male and female' repro- 
duction ratios. It was initially assumed 
that the instantanc'ous latc's of natural 
incrc'ase implicit in male and female 
ratios for the same p()j)ulation must be 
identical. But the icTitive numbers of 
males and femak's in an actual popula- 
tion may be such ( as note d by Vincent, 
1946; llajnal, 1947; Karmel, 1947, 1948) 
that the repioductive behavior of ei- 
ther sex in a monogamous population 
could bc‘ inaintaiiK'd iiuk'finitely only 
by a considerable change in the repro- 
ductive bc'havior of the' other. To the 
exte'iit thal this is so, neitlier rate can 
logically be ti eated as the intrinsic rate 
of natural increase' implicit in the be- 
havior of an actual ]X)puIation, and 
there seems to be no logical basis for 
averaging tliesc' rales. Another diffi- 
culty aiises if a Ic'inak' (or male) net 
reproduction ratio is defined, following 
Lotka, as the ratio of female (or male) 
births in two successive generations 
implicit in the re])roduetive behavior 
and mortality rates of women (or men) 
at sucec'ssive ag(‘s in a particular popu- 
lation during a specified period (such 
as a particular year). The reproductive 
behavior of women (or men) at suc- 
cessive ages in any ])articular year may 
deviate widely from the behavior of 
any actual cohort in successive years. It 
may, in fact, include elements that 
could not possibly characterize an ac- 
tual cohort. For example (as has been 
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shown by Whelpton), the sum of age- 
specific first birth rates per woman at 
successive ages in the United States in 
some recent years has been above 
unityl The vulnerability of gross and 
net reproduction ratios from cross-sec- 
tional data is so great that it is now 
realized that such ratios may be quite 
meaningless in certain situations and 
must, in any case, be used with cau- 
tion. This diflBculty, however, does not 
arise if the fertility values are derived 
from the experience of actual cohorts, 
as in computations by Depoid (1941), 
Whelpton (1954), and others. 

The first of the two diflBculties men- 
tioned above, though less likely to 
cause serious distortions in practical 
applications of stable population the- 
ory, raises more fundamental questions 
of a theoretical nature. Lotka thought 
of his work as a development of “nec- 
essary relations” inherent in the struc- 
ture of all ‘TDiological collectivities.” 
But he achieved his analytical con- 
struction only by treating the reproduc- 
tivity of individuals of one sex in ab- 
straction from their relations with indi- 
viduals of tlie other sex. In mammalian 
populations conception is necessarily a 
bisexual process. And in human soci- 
eties mating is, in varying degrees, in- 
stitutionally controlled through mar- 
riage. Moreover, variations in marriage 
pattems, e.g., in ages at first mamage 
and in the stability of marriages, may 
exert strong influence in the detcimina- 
tion of reproductive levels. Monoscxual 
stable population theory is therefore an 
abstraction which is very convenient 
and efficient in many respects but 
which is logically incomplete and, un- 
der some conditions, may be erroneous. 
On the other hand, the introduction of 
terms relating to the formation of mar- 
riages and nuptial fertility as parame- 
ters of reproductivity— with comple- 
mentary functions relating to the dis- 
solution of marriages, remarriages and 
extramarital fertility (or the arbitrary 


exclusion of these functions)— obvious- 
ly complicates tlie analysis. Moreover, 
these relations as substantive realities 
are contingent on particular social con- 
ditions, so that their precise definition 
is necessarily hypothetical. 

Analytical theory in demography is a 
subject of continuing inquiry. Among 
recent studies in this field are Hajnals 
contributions to the work of the United 
Kingdom’s Royal Commission on Pop- 
ulation and studies by Coale, Henry, 
Ryder, and others. These theoretical 
treatments of demographic processes 
are being developed in close associa- 
tion with specific empirical investiga- 
tions. Current theoretical and empirical 
studies in demography arc, actually as 
well as ideally, complementary aspects 
of scientific advance in this field. In 
contrast to formulations of total popu- 
lation change in global terms, current 
theoretical studies are mainly directed 
to analyzing the interaction of different 
aspects of population change and to 
heuristic formulations as frames of ref- 
erence for investigating specific demo- 
graphic phenomena. There are also 
some recent practical applications of 
analytical theory by the United Na- 
tions staff in the development of meth- 
ods for prejparing population estimates 
on the basis of incomplete information 
{Manuals on Methods of Estimating 
Populations, I--III, 1955-56). 

DEMOGRAPHY AS A DISCaPIJNE AND 
INTERDISCainJNAlHY POPULA- 
TION SnJDIES 

Political arithmetic gave promise of 
becoming a discipline in the late seven- 
teenth and early eighteenth centuries, 
but its inquiries were generally ab- 
sorbed in other movements or suffered 
neglect. Major emphasis shiftc'd to the 
collection, organization, and publica- 
tion of quantitative information by of- 
ficial agencies. Statistics gradually 
emerged as a new discipline, with the 
theory of probability in the lead role. 
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Earlier methods of estimation were dis- 
credited. Enthusiasm over the first ob- 
servations of ‘‘regularities” in vital 
events lost its force. Real continuity in 
the development of interests and meth- 
ods of inquiry from early to modern 
times seems to have been largely lim- 
ited to investigations of mortality and 
the formulation of life expectancies. If 
there is any “apostolic succession” from 
John Graunt to modern demographers, 
it passes through this rather limited 
field. 

The formation of demography as a 
discipline during the twentieth century 
can be sketched in outline. The meas- 
urement and formal analysis of mortal- 
ity had assumed the character of a lim- 
ited but mature discipline during the 
nineteenth century. The principles of 
this discipline were applied, with ap- 
propriate modifications, to the meas- 
urement and formal analysis of fertility 
as interest in this subject became live- 
ly. Thus demography, centered in vital 
statistics, acquired greater breadth. Its 
scope and precision were then substan- 
tially advanced by analytical theoiy of 
the relations between fertility, mortal- 
ity, and population structure. 

Meanwhile, descriptive treatments of 
populations, based on information from 
censuses, civil registers, and other 
sources, became both more comprehen- 
sive and more specific and analytical- 
dealing with the whole complex of 
interacting elements in population 
changes and with the measurement of 
relations among various phenomena. 
Quantitative descriptions of population 
trends revealed large variations among 
nations and within nations and signif- 
icant changes in population trends un- 
der changing conditions. There was ris- 
ing interest in the relation of popula- 
tion trends to economic and social con- 
ditions. Students from other fields were 
dravvui into the investigation of “popu- 
lation problems.” Interest in demogra- 
phy, as such, also led to new investiga- 


tions of conditions affecting population 
changes and their influences on other 
processes. Thus the field of demogra- 
phy was extended through studies of 
the “determinants and consequences” 
of population trends. Meanwhile, ad- 
vances in other biological and social 
studies made possible increasingly pre- 
cise and significant, though generally 
imperfeet, analyses of these relations. 
This more comprehensive discipline is 
sometimes referred to as “population 
studies”; this is in contrast to “formal 
demography,” the treatment of popula- 
tion changes in abstraction from their 
biological and social contexts. 

The word “discipline” is used here in 
the sense of a field of related studies in 
which tliere develops a community of 
scholars with common interests who 
stimulate one another in their investi- 
gations, a set of related techniques, a 
cumulative body of knowledge, and 
certain generally accepted principles of 
procedure. Such a discipline also tends 
to acquire an apparatus— associations, 
periodic publications, and research and 
training centers. The assumption that 
demography is a “discipline” does not 
necessarily imply that it is, or should 
be, treated as a distinct “school” or “de- 
partment” within the structure of a uni- 
versity. This is a matter of academic 
convenience. Actually, of course, vari- 
ous fields of investigation overlap in 
varying degrees so that distinctions be- 
tween them are more or less arbitraiy, 
but the functional grouping of closely 
related studies has operational valuc.^’ 

5 We have frequently used the word “disci- 
pline” rather than “science” in tliis paper in 
order to avoid begging the question of the 
degree to which demography is scientific. We 
have also used the words “scholar” and 
“student” on the assumption that the broad 
category of those seeking to acquire knowl- 
edge includes scientists. Our aim is to present 
as objcctiN'c an account as possible of the de- 
velopment of demography, with special atten- 
tion to those aspects of its development which 
have tended to promote its character as a sci- 
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The word dSmographie was appar- 
ently first used by Achille Guillard: 
EUments de statistique humaine, ou 
dSmographie comparSe (1855). The 
word soon gained currency in Europe 
as a succinct term for investigations of 
population changes and vital events. 
Owing to the fact that in the nineteenth 
century intensive investigations in this 
field were mainly concerned with mor- 
tality and life expectancies, the word 
“demography” came to be primarily as- 
sociated with vital statistics— though it 
was also used in a broad sense to refer 
to all population studies. 

Demography, in the sense which it 
acquired during the quarter-century 
after Guillards treatise, received ex- 
plicit international recognition in the 
fourth international conference on hy- 
giene. Tlie organizers of this confer- 
ence (Geneva, 1882) decided to in- 
clude a section on “demography,” and 
the conference was called Congres In- 
ternational d’Hygiene et Demographic. 
Bodio (Italy), Bockh (Germany), 
Jacques Bertillon (France), and Korosi 
(Hungary) were among the partici- 
pants in the meetings on demography. 
The conference at Geneva is referred 
to as the “fourth conference” (some- 
times as the “fifth conference”) in the 
series, but the preceding sessions had 
not included demography as a distinct 
subject. There were eight later confer- 
ences with the same title, with major 
emphasis on vital and medical statis- 
tics. 

Demography received further im- 
petus from the organization of tlie In- 
ternational Statistical Institute in 1885. 
fimile Levasseur contributed a study 
on the area and population of the world 
for publication in the first bulletin of 
the institute, 1866-67. Luigi Bodio, di- 
rector of the statistical office in Italy 
after 1872, became the first secretary- 

ence. Each reader can evaluate the evidence 
and interpret it in his own terms. 


general of the institute. He gave major 
attention to the compilation of vital and 
demographic statistics for various 
countries, since he had previously pre- 
pared and published studies in this 
field. This program was carried for- 
ward until responsibility for such com- 
pilations was assumed by official inter- 
national agencies. The institute has 
continued to place strong emphasis on 
the development of demographic sta- 
tistics. 

A visionary conception of “social 
physics” as a science of man, to include 
studies ranging from anthropometry 
through demography to psychology 
and “moral statistics,” was advanced by 
Adolphe Quetelet in the mid-nine- 
teenth century, the “era of enthusiasm” 
for statistical inquiries. With boundless 
energy he promoted international co- 
operation in official statistical programs 
and conducted research on population, 
the theory of probability, anthropom- 
etry, criminology, and other topics. But 
his vision of “social physics” was not 
widely shared by his contemporaries 
and seems to be even less generally ac- 
ceptable today. 

One demographic inquiry initiated 
by Quetelet attracted relatively little 
interest at the time, but the same for- 
mulation introduced again after the 
lapse of nearly a century stirred great 
excitement. In an early treatise Qu6te- 
let advanced the mechanistic hypothe- 
sis that “resistance ... to the unlimited 
growth of population increases in pro- 
portion to the square of the velocity 
witli which the population tends to in- 
crease” (1835, pp. 169-72). At Quete- 
lets suggestion, Pierre-Frangois Ver- 
hulst undertook investigations of this 
proposition which led him to develop 
the symmetrical “logistic” curve, which 
becomes asymptotic to some upper 
limit as a population approaches the 
full utilization of its resources (Ver- 
hulst, 1838, 1845, 1847). Applying this 
formula to the population of Belgium, 
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he fixed its ultimate maximum at 9.4 
million persons. 

Essentially the same formula was de- 
veloped independently by l^aymond 
Pearl and Lowell J. Reed in 1920. Their 
treatment, however, was conceived in 
biological rather than mechanical 
terms. The functions of a population 
conforming to the logistic curve were 
then explored in various mathematical 
studi('s by Lotka, Yule, Volterra, and 
others. The radical distinction between 
this developrncTit and that treated 
above under “analytic'al theory” is that 
this postulates a complete dcteimina- 
tion of vital processes in man, to the 
exclusion of the variable influence of 
social relations, culture, and human 
cri'ativity— or, more precisely, it ana- 
lyzc'S trends to be e\])ected if these so- 
cial factors are negligible or if they 
conform in net (‘fleet to a fixed pattem. 
The analytical (h(*ory previously con- 
sid(‘red is n'strictcd to the treatment of 
n(‘C(\ssary relations. It is now generally 
r('eogniz('d that for human populations 
the logistic formula is valid only as a 
hypothetical construction that may, in 
some situations, have useful applica- 
tions. 

Pearls empirical investigations of 
contrae(*ptive behavior were under- 
taken with the expectation that they 
would show that variations in social 
conditions (other tlian those inter- 
preted as funetions of tlu* density of 
population) had a negligible influence 
on fertility. Owing to a defect in the 
original research design (rc'liance on 
data concerning the total previous fer- 
tility of “contraceptors” and “iion-con- 
tract'ptors,” without differentiation be- 
tween peiiods of use or non-use of con- 
traei‘ptives) his first studi(\s seemed to 
support the hypoth(\sis of biological de- 
terminism. After he had corrected the 
rt'search design, the evidence was 
clearly in the opposite direction. As a 
tnie scientist. Pearl accc'pted this new 
evidence as conclusive. Tlic present 


writer happened to be in attendance at 
a symposium at the Milbank Memorial 
Fund at which Pearl presented his find- 
ings (1934). Pearl added a dramatic 
comment in the course of the subse- 
quent discussion. According to the au- 
thors memory, it was: “Gentlemen, you 
realize that this evidence destroys the 
basis of most of my life’s work.” This 
comment, apart from its human inter- 
est, marks a critical change during the 
twentieth century in the approach to 
research in demography. It signals the 
shift from excessive emphasis on bio- 
logical factors in this field to a more 
mature approach in the investigation of 
processes determined by the interac- 
tion of biological, social, and cultural 
factors. There was, for a time, some 
tendency among social scientists to 
negh^ct biological factors, but this over- 
emphasis is also giving way to a more 
freely exploratory approach. 

Governments in various countries 
have long sponsored the preparation of 
“compendia” or interpretative “sum- 
mari('s” of the results of census in- 
(|uiries. In the United States a notable 
summary, using material from all pre- 
vious enumerations, was prepared in 
the census office, seventh census, by 
James D. B. DeBow: Statistical View 
of the United States (1854). A succes- 
sor to this surv('y, in the early twen- 
tieth century, was prepared in the new 
Bureau of the Census by William S. 
Rossiter: A Century of Population 
Growth (1909). With the progress of 
time theses surveys, both by govern- 
mental agencies and by inclividual 
scholars, became more analytic and 
precise— as apparent in the census mon- 
ograph by Waller F. Willcox: Twelfth 
Census: Supplementary Analysis and 
Derivative Tables (1906). A compre- 
himsive, analytical account, Popidation 
Trends in the United States, by War- 
ren S. Thompson and P. K. Whelpton, 
prepared under the auspices of tlie 
President’s Research Committee on So- 
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cial Trends, was published in 1933. 
This was followed by a publication of 
the United States National Resourctis 
Committee: The Problems of a Chang- 
ing Population (1938). Long before 
this time, Emile Levasseur had pub- 
lished an impressive exposition and in- 
terpretation of population trends, re- 
ferring primarily to his own country 
but including a comparative treatment 
of population in other countries: Tm 
population fran^aisc (1889-92). A 
comparable survey of world population 
by A. M. Carr-Saundcrs was published 
in 1936. Such comprehensive studies 
drew attention to population as a gen- 
eral field of interest and thus tended to 
give it greater coherence. They also 
pointed up particular questions on 
which positive evidence was lacking or 
inconclusive. 

Political movements aimed at the 
control of population trends, which be- 
came intense in many European coun- 
tries dTiring the 1930 s, placc'd a strain 
on the scientific character of demogra- 
phy. Such pressures were resisted in 
varying degrees by scholars in different 
countries. The most serious eclipse of 
scientific work by brutal political forces 
took place in Germany under the Na- 
tional Socialist regime. There was also 
a partial but much less devastating 
eclipse of this sort in Italy. Of course, 
in all countries quasi-political action 
programs have offered inducements to- 
ward deviations from scientific objec- 
tives and respect for the limits of sci- 
ence. This problem was precisely and 
forcibly stated by Liebmann Hersch in 
his presidential addresses to the Inter- 
national Union for the Scientific Study 
of Population and to the World Popu- 
lation Conference in Rome, 1954. 

On the other hand, political interest 
in population has afforded a stimulus 
and support to scientific demography 
under conditions where science is re- 
spected and protected by liberal tradi- 
tions and proper safeguards. This was 


notably so in the series of technical 
studies on population problems carried 
out under special government commis- 
sions in Sweden in the late 1930 s and 
in the United Kingdom during the 
1940s. In France the liberal tradition 
in population studies was upheld dur- 
ing the preceding years and during the 
crisis of World War II by Adolphe 
Landry and his associates. Then in the 
initial postwar period, 1945, the Insti- 
tut National d'Etudes Demographiques 
was established under governmental 
auspices but assured complete freedom 
in scientific inquiries. This has become 
one of the major centers of demograph- 
ic research in the modern world. A no- 
table feature of this institute' has been 
its interdisciplinary approach to popu- 
lation studies. Its staff includes analyt- 
ical demographers, economists, a biol- 
ogist, a social historian, a social psy- 
chologist, and representatives of other 
disciplines. 

In the United States a majority of 
the most competent students of popula- 
tion questions during the first quarter 
of the century— notably Dublin, Glover, 
Lotka, Pearl, Re('d, Sydenstricker, Wil- 
son, and Woodbury—were j^rimarily 
concerned with health, actuarial stud- 
ies, or the biological sciences, or were 
drawn into demography from these 
fields. The scope and orient ation of 
population studies, howx'ver, was sig- 
nificantly affected by the entrance of 
scholars with different backgrounds. 
Several of those mtaitioned in the pre- 
ceding paragraph were mainly con- 
cerned with the social aspects of 
health. In fact, public health investiga- 
tions are largely social rather than bio- 
logical studies. Under the auspices of 
the Children’s Bureau, Robert M. 
Woodbury (1918, 1925) studied varia- 
tions in infant mortality in relation to 
living conditions, size of family, etc.; 
this was one of the first large-scale de- 
mographic field studies in this country. 
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One of the "Hagerstown Morbidity 
Studies” by Edgar Sydenstricker 
(1929) was "DiflFerential Fertility Ac- 
cording to Economic Status.” Later, as 
director of the Milbank Memorial 
Fund, Sydenstricker initiated the use 
by Frank W. Notestein of a sample of 
the long-ncglccted data on fertility col- 
lected in the 1910 census. This was the 
beginning of a continuing series of con- 
tributions to demography under the 
auspices of the fund, including studies 
by Pearl, Stix and Notestein, Kiser, and 
others. 

A rather surprising number of the 
leaders in American demography en- 
tc‘red professional work through grad- 
uate studies in the department of so- 
ciology at Columbia University, under 
Franklin G id dings. Tlie first among 
these was Walter F. Willcox, who 
A\Tote his dissertation, J'he Divorce 
Problem— A Study in Statistics, in 1891.® 

In this early empirical study, which 
he credits in part to the influence of 
Bc'rtillon, he observed the relatively 
low eflicacy of legislation in this field 
and emphasized the importance of so- 
cial forces and education. He contin- 
ued various social studies along with 
his later work in demography. His 
breadth of interest within the field of 
demography was later expressed in 
such undertakings as his investigation 
of the increase in the population of the 
earth and of the continents since 1650, 
published in the volume on interna- 
tional migration (1931). Robert E. 
Chaddock (1908) presented a histori- 
cal and demographic dissertation in the 
same scries, Ohio before 1850. Wil- 
liam F. Ogburn (1912) presented an 
investigation, Progress and Uniformity 
in Child-labor Legislation: A Study in 
Statistical Measurement. As a statisti- 
cal sociologist at Columbia, 1919-27, 

communication by the same writer con- 
cerning the apportionment of Representati\’cs 
in Congress has appeared as this paper is being 
edited, May, 1957. 


and then at Chicago, he carried out 
and stimulated others to carry out a 
wide range of inquiries, including 
many studies in demography. 

Warren S. Thompson approached the 
study of population through an exam- 
ination of Malthusian theory, which 
was also presented as a dissertation in 
the Columbia series (1915). The first 
iion-govemment institute for popula- 
tion research was established at Miami 
University in 1922 by E. W. Scripps, a 
philanthropic publisher, and Thomp- 
son became the director. Its initial pro- 
gram was focused on the economic as- 
pects of population and the character- 
istics of city populations. P. K. Whelp- 
ton, who was trained in agricultural 
economics, joined the institute as asso- 
ciate director. 

A line of social studies closely asso- 
ciated with demography but having 
somewhat the character of a special 
discipline, i.c., human ecology, was ini- 
tiated by a group of scholars at the 
University of Chicago in the early 
1920 s: Robert E. Park, Ernest W. Bur- 
gess, and R. D. McKenzie. In this ap- 
proach, principles developed in botany 
and zoology were used to give a con- 
ceptual frame for empirical investiga- 
tions of relations among demographic 
and social processes in human commu- 
nities. These concepts were always in- 
tended merely as leading principles or 
hypothesc's. 

The movement of Negroes to indus- 
trial centers stimulated a series of stud- 
ies on Negro migration which were re- 
viewed and interpreted by Louise V. 
Kennedy (1930). The economic de- 
pression gave further stimulus to stud- 
ies of the distribution of population, 
regional variations in social conditions, 
and internal migration. A series of 
monographs and special reports, based 
largely on the results of special field 
inquiries, was published under the aus- 
pices of the Works Progress Adminis- 
tration. 
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New empirical and analytical inves- 
tigations of the complex interrelations 
between population changes and eco- 
nomic processes were developed among 
economists and economic demogra- 
phers in the United States as in many 
other countries. In view of the com- 
plexity of this important aspect of pop- 
ulation studies and its treatment else- 
where in this symposium, we will not 
attempt to sketch tiiese developments.^ 

Another approach to population 
studies was initiated by Frederick Os- 
bom in the late 1920s. He was im- 
pressed by the work of Darwin and 
Galton but had grave doubts about the 
validity of many current expositions of 
eugenics. He conceived the idea that 
an objective inquiry in this field eould 
be carried out by relating the measure- 
ment of reproductive trends in the 
components of a population (classified 
in various ways) to measurements of 
their characteristics and by investigat- 
ing the association of these trends and 
characteristics with other biological, 
social, and personal factors. In this in- 
quiry he enlisted the co-operation of 
some other students, including the 
present writer. Their joint inquiry was 
published in 1934 (Lorimer and Os- 
born, 1934). 

Up to the middle 1920’s, population 
projections had received relatively lit- 
tle systematic attention. Estimates of 
future population were usually based 
on simple assumptions about absolute 
or relative increases or on algebraic 
formulas fitted to previous observa- 
tions and dealt only with trends in to- 
tal numbers. The logistic method was 
essentially of this type, though devel- 
oped with far more elaborate theory. 
Edwin Cannan ( 1895 ) suggested mak- 
ing future population estimates by 
dealing separately with the diflFerent 

A comprehensive review of such studies 
throughout the world is presented in the United 
Nations monograph Determinants and Conse- 
quences of Population Trends. 


sex and age components of an initial 
population and carried out a rather 
simple experiment of this sort. About 
thirty years later, A. L. Bowley (1924, 
1926) developed more specific applica- 
tions of this principle. Shortly diere- 
after, P. K. Whelpton independently 
developed the same principle and 
worked through its methodological im- 
plications in great detail (1928, 1936). 
Many variations in methods of popula- 
tion projection using components have 
been developed since this time in the 
United States and in other countries. 

Interest in population projections has 
exerted a unifying force in demogra- 
phy. In particular, the component 
method involves a joint application of 
knowledge concerning all aspects of 
population changes involving fertility, 
mortality, and migration. In fact, such 
projections are sometimes developed in 
a purely hypothetical way to reveal the 
effects of a particular variable, the 
others being held constant. Otherwise, 
projections afford critical tests of cur- 
rent knowledge. Demographers recog- 
nize that the degree to which actual 
trends may conform to hypothetical 
projections will be contingent on cir- 
cumstances that they cannot foresee. 
Nevertheless, except in purely experi- 
mental calculations, they attempt to set 
up realistic hypotheses and to indicate 
a range of likely variations. The lack of 
success of many projections has re- 
vealed errors in inferences, especially 
about fertility. This experience has in- 
tensified efforts to increase knowledge 
about the influence of changing condi- 
tions on demographic processes. 

Population studies, or demography, 
as a field of interrelated interests has 
gained force rapidly throughout the 
world since the early 1920 s. The first 
World Population Conference was held 
in Geneva in 1927. Prior to this time 
there was no national or international 
organization in this field and no peri- 
odical primarily devoted to population 
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studies. The Geneva conference was 
organized by Margaret Sanger. The 
participants were mainly statisticians, 
j)iologjsts, and economists. They had 
complete freedom in the exchange of 
ideas and information; the liveliest dis- 
cussion conc(*rned the scientific evalu- 
ation of Pearls logistic theory. Never- 
theless, th(‘ scholars at this conference 
deemed it inappropriate to form a con- 
tinuing organization under the spon- 
sorship of a proporu'nt of action in a 
controvcTsial fi('ld, and they arranged 
to m('cl lor this purpose privately in 
Paris th(‘ following year. Tlie Interna- 
tional Union for the Scientifie Investi- 
gation of Population Problems” was or- 
ganized there in 1928, with Raymond 
Pearl as its first president. The mem- 
Ikts of the union agreed to promote 
the organization of scientific associa- 
tions ill various countri(\s. The Popula- 
tion Association of America was organ- 
ized in 1981, with Heniy P. Fairchild 
as its first president. A large, successful 
Int(Tnational Population ConfcTcnce 
was held at Paris in 1937— following a 
smaller coiiferenee in London, under 
the auspices of the union (1931), a 
conference in Rome, organized by an 
Italian committee' (1931), and a con- 
f(T('nce in Berlin (1935). The structure 
of the International Union was changed 
after World War II from an organiza- 
tion of national coininittees to an or- 
ganization of individuals in order to 
obviate the possible exercise of politi- 
cal pressures exerted through autono- 
mous national committc'cs. 

The expel ience of demographers in 
(‘o-op('ration with official international 
agencies has bc'cn generally f('licitous. 
A first major development was the 
League of Nations’ sponsorship of a se- 
ri(\s of population studies under the di- 
rection of Frank W. Notestein at the 
Office of Population Research, Prince- 
ton University (established in 1936). 

® Now the International Union for tl)e Scien- 
tific Study of Population. 


The provision for a Commission on 
Population in the charter of the United 
Nations and the formation of a techni- 
cal group charged with the develop- 
ment and promotion of population 
studies in its secretariat has enhanced 
both the scientific character and the 
prestige of population studies. Tliese 
associations were reinforced in the 
World Population Conference under 
the auspices of the United Nations 
(Rome, 1954). 

Research and training programs, 
vaiy'ing in scope and intensity and with 
varying degrees of specialization in 
population studies, have been estab- 
lished at various universities. A foun- 
dation devoted to the promotion of 
study and research in this field has 
been established by John D. Rockefel- 
ler 111: The Population Council, Inc. 
(New York). Research and training 
centers in demography have recently 
been established, through the co-oper- 
ation of the United Nations and mem- 
ber governments, in Santiago and in 
Bombay. There is an active center for 
research on migration in the Nether- 
lands and a graduate research program 
in Australia. There is much active work 
at a high technical level in Japan and 
in India. A eomprehensive statistical 
survey, the United Nations Demo- 
firaphic Yearbook, is published regu- 
larly. The United Nations also issues 
technical studies on population in spe- 
cial memoranda and in the Population 
Bulletin. There are now three major 
periodicals in this fi('ld: Population 
(Paris), Population Index (Princeton), 
and Popidation Studies (London). 

It is evident, in view of the record of 
lapses and rediscoveries in this incom- 
plete account, that after the early days 
of active exchange of ideas within the 
small community of European savants, 
the progress of demography as a sci- 
ence was hampered for a long time by 
the relative isolation of scholars in dif- 
ferent countries. This situation is to 
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some extent now being corrected. The 
formation of an international commu- 
nity in this field quickens the extension 
of knowledge and promotes experimen- 
tation with significant hypotheses. It 
brings another more subtle, perhaps 
even more important, benefit. It pro- 
motes the formation of universal can- 
ons of scientific procedure in the treat- 
ment of population problems. 

It appears tliat the progress of de- 
mography as a science has followed a 
course between what may be called 
“leftist” and “rightist” deviations— giv- 
ing these words a special meaning in 
this context. On the one hand, it has 
been distracted at times by speculative 
dogmas, such as those of Mai thus, 
Marx, and Francis A. Walker. On the 
other, it has been led into errors by 
treating mathematical formulations as 
substantive information and by misap- 
plying physical and biological princi- 
ples to processes contingent on chang- 
ing social and cultural factors. It has, 
nevertheless, constantly tended to re- 
cover equilibrium in the on-going proc- 
ess of inquiry. 

The character of demography as a 
discipline is somewhat peculiar. It has 
a rigorous but limited core of analyti- 
cal theory and well-defined statistical 
techniques— though these are constant- 
ly subject to new experimentation and 
revision. It is the first responsibility of 
a demographer to acquire competence 
in the principles of “formal demogra- 
phy.” But a demographer limited to the 
merely formal treatment of changes in 
fertility, mortality, and mobility would 
be in a position like that of a “formal 
chemist” observing the compression of 
mercury with no information about as- 
sociated changes in temperature or the 
constitution of the liquid. 

The demographer is inevitably in- 
volved in investigating tlie biological 
and social correlates of demographic 
processes. These biological and social 
factors are inherently complex in their 


nature and in tlieir relations with pop- 
ulation changes. They are, in many 
cases, the object of intensive investiga- 
tions in other disciplines: the physiol- 
ogy of reproduction, genetics and mat- 
uration; the psychology of personality, 
medicine, economics, sociology, an- 
thropology, etc. The concept of “pure 
demography,” except as the skeleton of 
a science is therefore an illusion. Sig- 
nificant demography is necessarily in- 
terdisciplinary. 

Demography must progress through 
alternating and successive inquiries— 
with different specializations by vari- 
ous individuals at various times. Some 
of these inquiries will be carried out by 
demographers in isolation, taking into 
account information and principles de- 
veloped in other disciplines. At the 
same time, significant contributions on 
matters of critical importance in de- 
mography will be made in other disci- 
plines. One function of the demogra- 
pher is to define problems on which 
such contrib\ilions by othc'r students 
are needed. Again, in some cases the 
most effective attack on a problem may 
require active collaboration among de- 
mographers and students in other 
fields. Three programs now under way 
in the Unitc'd States m£iy be cited as 
illustrations: a joint investigation of the 
relation of migration to previous eco- 
nomic development in the United 
States, by Dorothy S. Tlioinas ( demog- 
rapher) and Simon Kuznets (econo- 
mist); a joint investigation of impend- 
ing population growth and (‘conomic 
development in India, by Ansley J. 
Coale (demographer) and Edgar M. 
Hoover (ccQnomist); and an investiga- 
tion of social and psychological factors 
in the subsequent fertility of wives who 
have two living children and who re- 
side in metropolitan areas in the United 
States, by Elliott Mischler (psycholo- 
gist) and Charles F. Westoff (sociolo- 
gist) in co-operation with a committee 
comprising demographers, sociologists, 
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and psychologists. It may be expected 
that as demography advances, such co- 
operative inquiries will become in- 
creasingly important. 

Recognition of the interdisciplinary 
character of population studies is con- 
sistent with recognition of the impor- 
tance of demography as a discipline. 
Its critical function, beyond the sphere 
of formal demography, is the organ- 
ization of present knowledge and new 
inquiries relevant to the understanding 
of population changes and associated 
biological and social processes. We 
may recall the dual orientation of de- 
mography as set forth by John Graunt, 
its first exponent: ‘political and natural 
observations.” The objective analysis of 
population changes in their biological 
and social context serves both the en- 
largement of science and the formation 
of realistic public policies. 

SELECTED BIBLIOGRAPHY 
A. Chronological List 
Citations and Selected Works through 1937 

1589. Botero, Giovanni. Delle cause della 
grandezza della cittd. Venice. 1st English 
edition. A Treatise . . > hy Sig. Giovanni 
Botero. Translated by Robert Patter- 
son. London; Ockould & Tomes, 1606. 
American edition: The Reason of State. 
Edited by D. P. Waley. New Haven; 
Yale University Press, 1956. 

1661. RicciOLi, Giovanni Baptista. “De 
verisimili hominum numero,” Geogra- 
phiae et hydrographiae reformatae (Bo- 
logna). 

1662. Graunt, John. Natural and Political 
Observations . . . Made upon the Bills of 
Mortality. Dedications dated “25 January 
1661-2.” The Dictionary of National Bi- 
ography, XXII, 426, states that an earlier 
edition was published in 1661, but this 
is dubious. A posthumous fifth edition, 
edited by Petty, was published by the 
Royal Society in 1676. German edition; 
Leipzig, 1702. American edition, with 
Introduction by Walter F. Willcox, 
and edited by Jacob B. Hollander. 
Baltimore: Johns Hopkins Press, 1939. 


1676. Petty, Sir William. PoliticaU Arith- 
metick (presented in MS to Charles II 
and published posthumously by Petty’s 
son). London, 1690. 

1683. . Observations upon the Dublin 

Bills of Mortality. 

1691. . The Political Anatomy of Ire- 

land. Posthumous publication. See Hull, 
1899. 

1693. Halley, Edmund. “An Estimate of 
the Degrees of the Mortality of Mankind, 
Drawn from Curious Tables of the Births 
and Funerals at the City of Breslaw . . . 
Philosophical Transactions of the Royal 
Society of London, XVII, 596-610. “Some 
Further Considerations on the Breslaw 
Bills of Mortality,” ibid., pp. 654-56. 
American edition: Two Papers on the 
Degrees of Mortality in Mankind. Edited 
by Lowell J. Reed. Baltimore: Johns 
Hopkins Press, 1942. 

1696. King, Gregory. “Natural and Politi- 
cal Observations and Conclusions upon 
the State and Condition of England.” MS, 
British Museum. American edition: Two 
Tracts by Gregory King. Edited by 
George E. Barnett. Baltimore: Johns 
Hopkins Press, 1936. 

1707. Vauban, Sebastian. Projet dune 
dime royale (published anonymously). 
Paris. 

1739. Maitland, William. History of the 
City of London. London. 

1740. Kersseboom, Willem. Eenige aan- 
merkingen op de gissingen over den staat 
van het menschelyk geslagt. . . . The 
Hague. 

1740. Struyck, Nicolaas. Inleiding tot de 
algemecne geographic benevens eenige 
storrekundige en andere verhandclingen. 
Amsterdam. 

1741. SussMiLCH, Johann Peter. Die gott- 
liche Ordnung in den Vcrcinderungen des 
menschlichen Geschlechts aus der Ge- 
burt, dem Tode, und der F ortpflanzung 
desselben orwiesen. 2d ed., 2 vols., Ber- 
lin, 1761-62. See Crum, 1901. 

1746. Deparcieux, Antoine. Essai sur les 
probabilites de la duree de la vie hu- 
maine. . . . Paris: Freres Guerin. 2d ed.; 
1760. 

1748. Kersseboom, Willem. Proeven van 
politique redenkunde. . . . The Hague. 

1749. Buffon, Georges-Louis Leclerc, 
Comte de. Histoire naturelle. Vol. II: 



The Development of Demography 


Histoire genSrale des animaux; histoire 
particuliere de Vhomme. Paris: Imprime- 
rie Royale. 

1750. Short, Thomas. 'New Observations 
on the City, Town, and County Bills 
of Mortality. London: Longman. 

1752. Hume, David. Discourse X, ‘‘Of the 
Populousness of Ancient Nations,” Politi- 
cal Discourses. 2d ed.; London. 

1753. Wallace, Robert. A Dissertation 
on the Numbers of Mankind in Ancient 
and Modern Times: In 'Which the Su- 
perior Populousness of Antiquity Is Main- 
tained (published anonymously). Edin- 
burgh. French tianslation; London, 1754. 
French edition; Paris, 1760. 

1755. Cantillon, Richaiu). Essai sur la 
nature du commerce en general. Paris. 
Modern cd.; Paris: Institut National 
d’fitudes Dcmographi(|iies, 1952. 

1755. Franklin, Benjamin. Observations 
Concerning the Increase of Mankind, 
Peopling of Countries, etc. Boston. Re- 
printed in Magazine of History, Extra 
No. 63 (1918), pp. 215-24. 

1755. Webster, Alexander. “An Account 
of the Number of People in Scotland in 
the Year 1755.” See “A Note on the 
Account . . . ,” Journal of the Royal Sta- 
tistical Society, Vol, LXXXV (1922). 

1756-58. Mirabeau, Victor, Marquis de. 
Vami des hommes ou traitc de la popu- 
lation. Paris. 

1757. Brown, John. An Estimate of the 
Manners and Principles of the Times. 
London. 

1760. Bernouille, Daniel. “Essai d’une 
nouvclle analy se de la mortal ite causce 
par la petite verole,” Histoire de VAca- 
dernie Royale des Sciences, annee 1760. 
Palis, 1766. 

1760. Euler, Leonhard. “Recherches gc- 
ncralcs sur la mortalite et la multiplica- 
tion dll genre hiimain,” Histoire de 
VAcademie Royale des Sciences ei Belles- 
Lettres, annee 1760, pp. 144-64. Berlin, 
1767. 

1760. Wallace, Robert. 'Various Pros- 
pects of Mankind, Nature, and Provi- 
dence. London. 

1762-69. D'Expilly, Abbe Jean. Diction- 
naire geographique, historique, et politi- 
que des Gaules et de la France. Paris. 

1766. Messance (secretary to La Micho- 
di^ire) . Recherches sur la population des 


167 

genhalitds (T Auvergne, de Lyon, de 
Rouen. . . . Paris. 

1766. Muret, J. S:Memoire sur Vetat de la 
population dans le pays de Vaud. Yver- 
don. Also in Memoir es . . . societe eco- 
nomique de Berne. 

1766. Wargentin, Per Wilhelm. “Mor- 
taliteten i Sverige, i adledning cef Tabell- 
Verket,” KVA Handingar, pp. 1-25. Me- 
moires abreges de V Academic Royale des 
Sciences de Stockholm, I, Tome 4. Paris, 
1772. Tables of Mortality Based upon the 
Swedish Population Prepared and Pre- 
sented in 1766. Stockholm: Thule Life 
Insurance Co., 1940. 

1767. Short, Thomas. A Comparative His- 
tory of the Increase and Decrease of 
Mankind. . . . London: Nicole. 

1771. Price, Richard. Observations on 
Picversionary Payments. London: Cadell. 
7lh cd.; London, 1812. 

1771. Young, Arthur. Proposals to the 
Legislature for Numbering the People. 
London. 

1774. . Political Arithmetic. London. 

1778. Moheau. Recherches et considera- 
tions sur la population dc la France. 
(Actual author, Antoine J.-B. R. Auget, 
Baron de Montyon.) Paris. Modern ed.; 
Paris, 1912. 

1780. Price, Richard. An Essay on the 
Population of England. London: Cadell. 

1782. Chalmers, Georc;e. An Estimate of 
the Comparative Strength of Britain dur- 
ing the Present and Four Preceding 
Reigns. London. 

1788. Messance (secretary to La Micho- 
di^:re). Nouvelles recherches sur la po- 
pulation de la France avec des remarques 
importantes sur divers objets d! admini- 
stration. Lyon. 

1790. Ortes, Giammaria. Riflessioni sulla 
popolazione delle nazioni per rapporto 
alVeconomia nazionale. Venice. Reprint- 
ed in Scrittori classici italiani di economia 
politica, ed. P. Custodi. Vols. XXIV, 
XLIX. Milan, 1803-16. 

1798. Malthus, Thomas R. An Essay on 
the Principle of Population, as It Affects 
the Future Improvements of Society, 
with Remarks on the Speculations of 
Mr. Godwin, M. Condor cet, and Other 
Writers. London. 2d ed.; 1803. For other 
editions, see Glass, 1953. 

1800. Eden, Sir Frederick Morton. An 



7 . Development and Perspectives 

of Demographic Research in France 

ALFRED SAUVY 


A BRIEF HISTORY OF THE DEVELOPMENT 
OF POPULATION STUDY 

Although works or texts on popula- 
tion, marriage, and related topics had 
been numerous since the sixteenth cen- 
tury, demography— the science of popu- 
lation— did not really come into being 
until the end of the seventeenth cen- 
tury, with the work of Fenelon, Bois- 
guillcbert, Vauban, Belesbat, and oth- 
ers. Their inquiries had been stimu- 
lated by th(‘ poverty and tlic decrease 
of the population in that period. More- 
over, their work very nearly coincided 
with the first census. 

In the eighteenth century, authors 
who discussed population were numer- 
ous. The general problem with which 
they were concerned was the cause of 
depopulation and the means of remedy- 
ing it. Tlie term “population” came into 
general use around 1750. The demo- 
graphic statisticians— Messance, Expil- 
ly, Moheau, etc.— wrote especially be- 
tween 1760 and 1780. In the same 
period, the physiocrats appeared, for 
example, Quesnay, whose theory treat- 
ed economics and population simulta- 
neously. 

With the growth of population and 
liberal ideas the national anxiety was 
less acute, and research became less 
voluminous after 1780. Economic de- 
mography also underwent an eclipse in 
the nineteentli century. Despite Guil- 
lards coining of the term “demogra- 
phic” in 1855, the subdivision of sci- 
ence toward the middle of the century 


was disastrous for demographic study. 
Being much too general, demographic 
studies were disregarded by the spe- 
cialized faculties of the universities. 
Demography was at that time an unco- 
ordinated science, with neither teachers 
nor students; however, elements of de- 
mography could be found in human 
geography and history (faculty of let- 
ters), political economy (faculty of 
law), anthropology (faculty of sci- 
ences), and medical biology and hy- 
giene (faculty of medicine). 

Toward the end of the nineteenth 
century demographic inquiries were for 
the most part of a statistical nature; 
nev(Ttheless, anxieties, provoked by the 
drop in natality, prompted a number of 
works (Bertiilon, A. Dumont). 

At the beginning of the twentieth 
century these anxieties were elaborated 
with no notable effect on demography, 
and this situation continued until after 
World War I. Between the two wars, 
aside from the purely statistical studies 
in which there was clear improvement, 
the principal demographic works were 
executed by miscellaneous individuals 
who were not responsible professionally 
for demographic studies (Landry). 

After World War II a profound 
change occurred, basically caused by 
the collapse of 1940. During four years 
of occupation and humiliation, France 
had felt, somewhat vaguely, that this 
collapse had resulted from a decrease 
in vitality which had accompanied the 
excessive sterility of families and the 
aging which had continued for the past 
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century and a half. In the optimistic 
atmosphere of the liberation a new na- 
tional consciousness developed, and 
with it came the desire for a deliberate 
population policy. 

These considerations prompted the 
formation of the Institut National 
d’Etudes Demographiques, a scientific 
organization charged with studying all 
the phenomena of population, in the 
broadest sense of the word. Thus, its 
concern was not only with quantitative 
analysis but with the investigation of 
causes and consequences of demo- 
graphic phenomena. About the same 
time, the central statistical service, the 
Institut National de la Statistique et des 
Etudes Economiques, was expanded 
considerably, and this permitted an im- 
provement in basic statistical material. 

For the most part, however, research 
was focused on the areas which preoc- 
cupied the public. Just as a man is 
engrossed with the diseased or painful 
parts of his body, so demographic re- 
search was centered primarily around 
the points where some social malady 
was indicated. Thus, we see that dc- 
mography was influenced directly by 
the very history of population or, more 
precisely, by anxieties wliich developed 
about it. 

Progress in statistical matters cer- 
tainly contributed to giving demo- 
graphic investigations a more scientific 
character, but this progress was not the 
only factor producing improvement. In 
fact, despite the quality of statistical 
material (particularly of vital statis- 
tics), it was utilized only imperfectly. 
The defect in methodology remains be- 
cause of insufficient training in the 
universities and, until 1945, because of 
the laek of appropriate organizations re- 
sponsible for analyzing statistics, draw- 
ing conclusions from analyses, and dis- 
seminating them. Statistics has not 
profited from the kind of criticism 
which would orient it more usefully 


and has, for this reason, somewhat neg- 
lected the social factors, which are al- 
ways difiBcult to perceive. 

THE PRESENT STATUS OF 
DEMOGRAPHIC STUDIES^ 

The value of statistical material has 
been extended considerably further in 
recent years. Here, we will omit the 
progress in the field of statistics— wliich 
involves census techniques or mathe- 
matical methods of analysis— and limit 
ourselves specifically to purely demo- 
graphic research. 

Owing to the improvement of basic 
data and its criticism (Depoid), pure 
or quantitative demography has made 
considerable progress, particularly in 
the interpretation of raw statistics. We 
can cite several topics in which notable 
advances have been made. 

In the measurement of fertility and 
demographic vitality the notion of “fer- 
tility behavior” and the use of birth 
order permit a sounder judgment of the 
significance of rates of natality or fer- 
tility ( Bourgeois-Pichat, Henry). At 
the same time, physiological sterility 
has been defined and measured (P. 
Vincent ) . 

Tlie phenomenon of mortality— par- 
ticularly of infant mortality— has been 
analyzed more and more thoroughly 
(Bourgeois-Pichat), and the mortality 
of the aged (P. Vincent), with the 
fundamental distinction between en- 
dogenous mortality of a biological na- 
ture and exogenous mortality, has been 
examined ( Bourgeois-Pichat, Sutter ) . 
Mortality tables have been improved 
and analyzed (Delaporte). 

The denaography of underdeveloped 
countries and particularly of territories 
dependent upon French authority, 
about which little was known until re- 

1 In tliis summary sketch we can mention 
only a few of the investigations and investiga- 
tors. We have not attempted to provide bib- 
liographic references for all the authors re- 
ferred to. 
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cently, has been studied more ade- 
quately (Henry, Chevalier). For Al- 
geria in particular, the basic character- 
istics and especially the pattern of 
growth are known today. A special 
study of Madagascar also has been car- 
ried out. Progress in the technique of 
demographic projections has gone hand 
in hand with improvements in the 
measurement of fertility and mortality 
(Henry, Pressat). 

The economically active population 
has been studied in several ways. Popu- 
lation projections, occupational distri- 
bution, and occupational migrations in 
relation to full employment and tech- 
nological development have been con- 
structed by Fourastie and Sauvy; Henry 
has considered the rate of activity ac- 
cording to age and occupation; and 
projections of expenses resulting from 
the economically inactivate population 
and social security (in the broadest 
sense) have been made by Bourgeois- 
Pichat. 

On the statistical side, the aging of 
the population has been studied as com- 
pletely as possible; furthermore, its 
economic and social consequences have 
been examined— especially the question 
of tlie duration of the economically 
active life (age of retirement) and, 
more generally, the fate of aged per- 
sons (Daric). 

In the field of international migra- 
tion, research has been carried out on 
the needs for immigration in relation 
to economic development and on the 
assimilation or adaptation of migrants 
into their new environment (Girard). 
General European studies have con- 
cerned projections for several countries 
of western Europe (Bourgeois-Pi chat) 
and the results that can be expected 
from a more or less forced economic 
integration, especially in terms of em- 
ployment ( Sauvy ) . 

Theoretical investigations of relation- 
ships between demographic phenomena 
and economic and social phenomena 


have been carried out mainly on the 
optimum population, considered in its 
most general aspect: the relationship 
between welfare and number of people 
and, above all, change in that number 
(Sauvy, Buquet). These relationships 
have not been studied merely from a 
physical, mechanical point of view— as 
they most often are. The influence of 
population size and variation on men’s 
behavior has merited equal attention 
and has led to the study of manifesta- 
tions of economic Malthusianism 
(Sauvy), which brings about a reduc- 
tion in the desire to produce and pro- 
gress. Research also has been done on 
the need for increasing employment in 
anticipation of an increase in the 
younger groups of working age (Fou- 
rastie, Sauvy). 

Among the social problems, three 
have been given major attention: al- 
coholism, housing, and education. Be- 
cause alcoholism has significant demo- 
graphic consequences, a systematic 
analysis has been made of the causes 
of the phenomenon— economic ( pro- 
duction) and psychosocial causes, par- 
ticularly the general attitude toward 
the opinions and mentality of the drink- 
er (Debr6, Girard)— and the national 
loss on the economic and demographic 
level has been estimated, notably by a 
very rigorous mathematical analysis of 
mortality statistics (Ledermann) and 
by investigations based on social ob- 
servation ( Malignac ) . 

Research has been carried out on 
two basic aspects of housing from a 
demographic point of view: a projec- 
tion of objective needs according to 
probable growth (Henry) and an in- 
ventory of expressed needs through di- 
rect questioning of families (Girard). 
In the field of education, the projection 
of school population and school con- 
struction needs has been accompanied 
by penetrating qualitative research on 
the intellectual level of children (ac- 
cording to age, sex, occupation of par- 
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ents, region of residence, size of family, 
etc. ) and on academic and occupational 
orientation ( Gilles, Heuyer, Girard, 
Stoetzel). 

Conditions of family life have shown, 
as in many other cases, that traditional 
moral considerations must be set aside 
in favor of a systematic observation and 
analysis of the facts. Inquiries into fam- 
ily budgets, almost nonexistent until 
1945, have been increased. The influ- 
ence of number of children on the level 
of living of the family, taking account 
of family legislation, has been meas- 
ured systematically (Malignac); at the 
same time, investigations have been 
undertaken on the work of the married 
woman (Daric, Stoetzel, Girard) and 
the life of the couple (Foiigcrollas, 
Duplessis). The evolution of concep- 
tions of the family has been studied 
systematically (Prigent) in relation to 
economic development and internal 
migration. 

The new science of population ge- 
netics, which straddles genetics and de- 
mography, has benefited from careful 
research on the demographic conse- 
quences of consanguinity, particularly 
on isolates and their dispersal (Sutter, 
L. Tabah). 

Investigations of tlie history of popu- 
lation have been carried out especially 
on the prestatistical period. Vital sta- 
tistics have been reconstructed as far 
back as 1776, as has the distribution 
of population by age and sex (Bour- 
geois-Pichat ) . Furthermore, a number 
of investigations in progress are aimed 
at exploiting parish registers of civil 
status from the seventeenth and eight- 
eenth centuries (Henry); others com- 
prise work on the origins of contracep- 
tive practices of the family in modern 
times (Sauvy, Mirochnitchenko). 

Numerous investigations of the his- 
tory of population theories with differ- 
ent focuses (Bourdon, Gemaehling) 
have been undertaken; they have no 
systematic character. A translation of 


J. J. Spengler s book, French Predeces- 
sors of Malthus, has been followed by 
the compilation of a bibliography of 
around three thousand volumes appear- 
ing since 1800 and discussing popula- 
tion in its various aspects. Cantillon's 
Vessai stir la nature du commerce en 
g6n6ral has been re-edited (Anita 
Hirsch ) and a new edition of the works 
of Quesnay is in preparation (Jacque- 
line Hecht). 

Generally, the areas which have re- 
ceived the least scientific study are 
those which have least preoccupied the 
public interest or those which are not 
readily amenable to a statistical ap- 
proach, particularly those which ramify 
into all the aspects of social life. This 
is especially the case with the social 
factors in mortality, and still more in 
nuptiality. There are few important in- 
vestigations of social factors in mortal- 
ity aside from the statistical study of 
infant mortality (Croze, Febvay). This 
phenomenon has not been understood 
in all its relationships with the social 
setting, so that local surveys have not 
provided the expected results. Statistics 
on social factors in fertility are clearly 
inadequate, and investigations are few 
or insufficiently thorough. In particular, 
voluntary sterility has not been exam- 
ined sufficiently. 

The inadequacy of studies of nupti- 
ality is even more extreme. Not only 
has there been an insufficient study of 
the living conditions and behavior of 
men with respect to marriage, but the 
available statistics themselves have'been 
analyzed only partially (e.g., age dif- 
ferences between husband and wife). 
This relative disinterest is explained by 
the fact that nuptiality has not posed 
any sociopolitical problems in France 
thus far. While fertility dropped, giv- 
ing reason for alarm, nuptiality always 
remained satisfactory despite wars and 
crises. 

We have approached the topic of 
morbidity from a demographic instead 
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of a medical point of view. Morbidity 
statistics of a sufficiently general scope 
are rather rare. The phenomenon of 
physical or mental morbidity is poorly 
understood on the demograj^hic level. 

Texts and works bearing on internal 
migration, and especially the rural ex- 
odus, are numerous, but the phenome- 
non too often has been discussed from 
a local and descriptive angle (regional 
monographs ) or from an administrative 
standpoint (decentralization of indus- 
try). This material is more relevant to 
geography or administration than to 
demography. It is true, however, that 
important studies are in progress. De- 
spite the progress made in the area of 
social mobility (Girard, Bresard), 
there has been inadequate research. A 
number of problems remain to be 
solved. 

There remain several major obstacles 
to the development of demography. 
Tliere is a lack of statistical data or 
factual information on social factors in 
mortality and fertility. However, tlie 
lack of statistics is only an intermediate 
cause, not a fundamental one. Let us 
look further. Numerous investigations 
must be given up as too costly; research 
of a regional character or that which 
requires a decentralization of resources 
suffers from the lack of financial means. 
Even more serious than this deficiency, 
the lack of qualified research person- 
nel must be regarded as the basic ob- 
stacle. Because the remuneration of 
qualified individuals is less than that 
of personnel in private industry or in- 
teniational organizations, recruitment is 
difficult, and, furthermore, the best- 
qualified persons who do enter the field 
often leave it for higher paid positions 
elsewhere. The questions of financing 
and personnel ought to be considered 
together. It is useless to seek financial 
resources if they cannot be used to 
good advantage, and it is impossible to 
train qualified persons without assuring 
them of satisfactory positions. One can 


say that the ‘'market” is much too re- 
stricted. 

The skepticism or indifference of the 
public is sometimes an important ob- 
stacle. The principal gaps occur, we 
have seen, with respect to questions 
which require an understanding of the 
social setting. Not only is the public 
rather reticent about answering census 
questions, but it does not always react 
in a favorable manner to social research. 

lliere is also a lack of liaison be- 
tween demographers and administra- 
tive agencies and private associations. 
A number of administrative agencies 
possess useful documents which they 
not only fail to publish but do not even 
admit owning. Statistics often are only 
a by-product of basically judicial and 
administrative activities. Tbe lack of 
liaison is even more marked in the case 
of private associations— for example, the 
large professional organizations. This 
lack affects, in particular, questions 
concerning the economically active 
population, housing, education, and 
public health. 

There is another lack of liaison be- 
tween demographers and scientists of 
other disciplines. Great progress has 
been made in this direction, for the ex- 
pressed goal of the Institut National 
d'Etudes Demographiques is to bring 
together various experts (jurists, stat- 
isticians, economists, biologists, sociol- 
ogists, etc. ) . At the same time, the need 
for liaison has become more important. 
Piogressive specialization is leading to 
a partitioning harmful to all sciences, 
and particularly so to demography, 
which touches a great number of other 
sciences without having close relation- 
ships with any of them. The liaison is 
most inadequate in the case of physi- 
cians and economists. Physicians have 
felt, for quite some time, an indiffer- 
ence or even aversion to statistics. Econ- 
omists, on the other hand, have not 
given sufficient attention to the impor- 
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tance of demographic and human fac- 
tors. The reaction of public opinion 
must be reckoned with, too. Demo- 
graphic works often are poorly under- 
stood by public authorities and the pub- 
lic at large. The misunderstandings 
which this creates produce additional 
obstacles to demographic work. 

If one takes the word demography in 
the narrow sense, training for demog- 
raphy requires mathematical instruc- 
tion as a foundation. Once out of the 
faculty of science or of preparatory 
classes in a specialized school, the stu- 
dent can take courses in mathematical 
statistics, especially at the Institut de 
Statistique of the University of Paris 
and at the school of the Institut Natio- 
nal de la Statistique. But the needs of 
private industry have increased faster 
than the number of students, so the 
scarcity of personnel is serious. Tliis 
scarcity persists because of the defec- 
tive orientation of secondary schools 
and colleges. The number of students 
in the liberal arts and law has risen and 
exceeded the number of professional 
positions, while the number of students 
in the sciences is clearly inadequate. 

Demographers, in the broader sense 
of the word, arc trained by other means: 
political economy (in the faculty of 
law), geography and sociology (in the 
faculty of letters), etc. Interfaculty in- 
stitutes function in several universities 
—for example, Bordeaux, Caen, Lille, 
Strasbourg, Nancy, Lyon, and Tou- 
louse. As for demographic investiga- 
tions, they are executed most frequently 
at the Institut National d’Etudes De- 
mographiques, which undertakes popu- 
lation studies in the broadest sense. Not 
only are purely demographic problems 
—the bookkeeping of population— in- 
vestigated, but also problems of ap- 
plied demography— a synthesis of hu- 
man problems designed to enlighten 
public opinion and public authorities 
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while advancing the cause of pure sci- 
ence-are studied. 

The Institut National d'Etudes D6- 
mographiques works in liaison with: 
(a) the Institut National de la Statisti- 
que des Etudes Economiques, which 
has responsibility for compiling statis- 
tics ( censuses, vital statistics, etc. ) and 
proceeding to a preliminary analysis ( in 
demography, it functions as a supplier 
of the Institut National d'fitudes De- 
mographiques ) ; (b) scientific institu- 
tions and organizations, responsible for 
questions concerning sociology, eco- 
nomics, genetics, family law, history 
and geography, education, labor, and 
health; (c) the universities, particular- 
ly those mentioned above, where insti- 
tutes or centers for demographic stud- 
ies are located; (d) administrative 
agencies and private organizations 
which find themselves facing practical 
problems involving population (espe- 
cially education, labor, and housing); 
and (e) the press and organs of mass 
communication. 

Nor is there adequate publication 
about demography. The major news- 
papers devote a little more space to 
demographic questions than formerly; 
nevertheless, their reports are very in- 
adequate in both quantity and quality, 
and the public is not well informed. 
The only periodical devoted to demog- 
raphy is Vopxilation, published by the 
Institut National d’Etudes Demogra- 
phiques. The publications of the Institut 
National de la Statistique et des Etudes 
Economiques, the Bulletin de liaison of 
the demographic institutes of the uni- 
versities, a;id miscellaneous reviews of 
a social character (such as £conomie 
at hunumisme), of geography, and of 
sociology also furnish some informa- 
tion. Some books on demography are 
published by the Institut National 
d’Etudes Demographiques, some by the 
Institut National de la Statistique et 
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des Etudes ^]conomiques, and others 
by private publishers. These are not 
widely distributed. 

One cannot pretend, then, that de- 
mographic thought is being expressed 
successfully. Classical education has al- 
most no room for demography, and the 
number of people likely to use demo- 
graphic works is very small. The ab- 
sence of any kind of popular literature 
on the subject is usually cited as the 
cause for this lack of interest. 

PROSPECTS FOR DEMOGRAPHY 

Because in the past basic progress 
has partly been made under the sway 
of sociopolitical necessity and partly 
dictated by historical events, we can 
expect that the future development of 
studies will depend more or less on the 
acuteness of the problems which arise. 
For example, comparisons of the growth 
of population in France and foreign 
counbies can lead to a more attentive 
study of the problem of contraception 
and its spread. It would be vain to try 
to reverse the order; the development 
of pure demography is desirable in it- 
self, but alone it is not enough. Appli- 
cations will be impossible if a gap ex- 
ists between theory and social reality. 
On the other hand, it would be a mis- 
take to count on only the stimulation of 
necessity, for this stimulant always ar- 
rives too late. 

The points where action is possible 
include {a) an increase in financial 
means, (b) training of qualified per- 
sonnel, and (c) dissemination of meth- 
ods and results. Finances come mostly 
from the government and co-operation 
could be obtained if diffusion of 
knowledge, the essential factor, were 
increased; if the usefulness of demo- 
graphic studies were apparent to the 
public, research would be undertaken 
on a larger scale by interested organiza- 
tions (especially professional groups), 
either by granting financial subsidies 


for specific objectives or by deciding 
themselves to undertake demographic 
work which appeared useful. Tliis is 
naturally more a matter of applied de- 
mography (economically active popu- 
lation, employment, etc.) than of pure 
demography. 

Modifications of the present pro- 
grams are needed especially in the 
framework of instruction. The principal 
modifications should be the teaching of 
an abridged course in demography in 
the secondary schools; a separation 
from law and political economy and, if 
possible, the formation of faculties of 
social science; the teaching of statistics 
and demography in each university by 
specialized professors; and the train- 
ing of personnel from underdeveloped 
countries, especially the overseas terri- 
tories. As for research, it must avoid 
abstraction and isolation and push on 
in the area of applications. Pure de- 
mography will inevitably benefit from 
this. 

The focus of necessary future investi- 
gations follows from what has just been 
said; it is a matter of relating scientific 
theory and action by showing how the 
first can aid the second. Therefore, it is 
necessary to develop research which 
penetrates the social complex, so as to 
bring questions which vary empirically 
or which have not even been formu- 
lated into the scientific domain. The 
three large subjects, fertility, mortality, 
and nuptiality, must be studied more 
and more by relating them to social 
factors. As these social factors cannot 
always be comprehended by the too 
rigid and costly classical statistics (cen- 
sus and vital statistics), local inquiries 
must be multiplied. Such inquiries, al- 
though more difficult to utilize, are 
much more fruitful if conducted in a 
rigorous, scientific manner. 

Demographic projections must be 
studied in their implications for eco- 
nomic life and, in particular, for the 
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economically active population— aging 
and the problem of retirement, youth 
and occupational orientation. Projec- 
tions for the population of underdevel- 
oped countries need to be made also. 
The evolution of population ought to 
be followed more closely on a regional 
basis. Moreover, demographic research 
ought to be extended into other areas, 
notably population genetics, history of 
population, population theory, compar- 
ative legislation, and international mi- 
gration. 

It is possible to select from tlie pre- 
ceding statement several questions in 
which interest is already present and 
which most urgently require study: 
(a) populations of overseas territories 
need investigation in terms of their de- 
velopment and the cultural and eco- 
nomic level at which education in con- 
traceptive practices can have some 
impact, taking care that such studies 
do not provoke an unfavorable psycho- 
logical reaction; (b) problems of the 
growth of the economically active pop- 
ulation of France require study in or- 
der to foresee coming changes and to 
plan ways of avoiding dislocations after 
1960 (the year in which the largest 
groups reach working age); (c) re- 
gional demographic projections, a prob- 
lem related to the foregoing, should be 
made; and (d) social factors in mor- 
tality and fertility should be studied by 
means of special inquiries and im- 
proved statistical materials. 

In this outline, the danger of sepa- 
rating demography from the social 
complex which it should take into ac- 
count is apparent. The progress which 
has been made always has resulted 
from the pressure of necessity, and de- 
mography’s failure to gain esteem has 
derived from its excessive abstraction. 
Though conceivable for a physical sci- 
ence, isolation is not desirable for a 
social science. 
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8. The Development of 

Demography in Great Britain 

E. GREBENIK 


POPULATION STUDIES BEFORE THE 
TWENTIETH CENTURY 

The scientific study of population in 
Great Britain began in the second half 
of the seventeenth century with the 
publication of John Graunt’s Natural 
and Political Observations on the Bills 
of Mortality. Graunt, who in Wester- 
gaard’s words ( Westergaard, 1932) 
opened up “quite a new field for scien- 
tific investigations,*' investigated the 
registers of baptisms and burials which 
had been kept in London since the be- 
ginning of the seventeenth century and 
was struck by the regularities exhib- 
ited by these figures. His perspicacity 
was great: he recognized, for instance, 
the excess mortality of males over fe- 
males which, coupled with the excess 
number of boys born, nearly equalized 
the numbers of the sexes at marriage- 
able age— a fact which Siissmilch later 
found inspiring; he commented on the 
underreporting of deaths from syph- 
ilis and was the first to construct a ru- 
dimentary life table, which was, how- 
ever, based on a priori reasoning 
(Glass, 1950). He made a number of 
population estimates, using different 
assumptions: he stated that the num- 
ber of women of childbearing age was 
equal to hvice the number of annual 
births, that there were twice as many 
families as women of childbearing age, 
and that the average niuaber of per- 
sons per family was eight. An alterna- 
tive estimate was based on observa- 
tions which determined the ratio of 
deaths to the number of families in a 


local population. This ratio was then 
applied in reverse to the deaths in the 
bills of mortality in order to estimate 
the population as a whole. 

Graunt's contemporary and friend, 
Sir William Petty, was another contrib- 
utor to the subject. Greenwood de- 
scribed him as a “perennial boy” for- 
ever bubbling over with ideas of vary- 
ing degrees of quality. Some parts of 
his work wore highly speculative— for 
instance, he tried to estimate the pop- 
ulation at the time of the great flood— 
but others, such as the estimation of 
war losses in Ireland and his computa- 
tion of the money value of a man, were 
highly practical. He suggested the es- 
tablishment of a statistical department 
which would deal with marriages and 
burials, the number of houses and 
hearths, the number of persons in dif- 
ferent age groups and their marital 
status, etc. Petty also produced esti- 
mates of the population of London, ob- 
tained by multiplying the number of 
houses by a figure purporting to be the 
average number of persons per house, 
and another one based upon the ratio 
of deaths from the plague to those who 
were supposed to have escaped the 
disease. He was interested in the rate 
of population growth and applied the 
data and methods of Graunt to a vari- 
ety of different topics and purposes. 

The third name which must be men- 
tioned in this connection is that of Ed- 
mund Halley, better known as the dis- 
coverer of Halley's comet. Halley pub- 
lished a life table of the city of Breslau 
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in the Transactions of the Royal Soci- 
ety for 1693. Though his table was con- 
structed from burial figures only, he 
recognized the principles upon which 
a correct life table had to be built and 
was aware of the fact that a life table 
based on deaths alone assumed that 
there was a stationary population. 

The works of Graunt, Halley, and 
Petty provided the theoretical founda- 
tion for the study of population statis- 
tics during the eighteenth century. 
There was no radical improvement in 
technique, but tlie methods employed 
by the political arithmeticians were 
used more widely. Interest in the study 
of mortality was maintained by the 
growth of life assurance and the in- 
creasing practice of granting life an- 
nuities. A number of life tables were 
constructed; the Northampton table 
computed by Richard Price was com- 
monly used, even though its construc- 
tion was faulty and it greatly overesti- 
mated mortality. A later table was 
Milne's Carlisle table, which was based 
on a local census carried out in that 
city by Dr. John Heysham. And in the 
early part of the seventeenth century 
De Moivre, a Huguenot mathematician 
living in London, attempted to fit Hal- 
ley's life table by means of a mathe- 
matical law. 

A certain amount of interest in sta- 
tistics was also taken by medical prac- 
titioners who were concerned with the 
statistical study of disease and with 
epidemiology. There were disputes 
about the relative salubrity of the town 
and the countryside, and the fatality 
rates of particular diseases were stud- 
ied. Some new data were provided, but 
again no advance was made in meth- 
odology, and the first British book de- 
voted entirely to medical statistics 
(Hawkins, 1829) was largely descrip- 
tive in character. 

In the meantime, interest in popula- 
tion problems was stimulated from an- 
other direction. The population contro- 


versy of the eighteenth century was 
begun by moral philosophers and econ- 
omists interested in finding a general 
law governing the growth of human 
populations. In particular, the question 
whether the population of Great Brit- 
ain had increased or declined since 
1688 was debated with some acrimony. 
Such a debate was, of course, possible 
only because there were no population 
and vital statistics, but the absence of 
facts and the a priori nature of the ar- 
guments advanced did not make the 
quarrels any less fierce. An attempt 
was made to remedy the deficiency 
in 1753, when a census bill passed 
through the House of Commons, only 
to be thrown out by the House of 
Lords. The controversy was resolved 
only after regular censuses began in 
1801, but the first census was preceded 
in 1798 by the publication of T. R. 
Malthus' First Essay on Population 
(Glass, 1952). 

Malthus' doctrine and its effect on 
economic thought has been discussed 
by many writers, and there is no need 
to recapitulate it here ( see Glass, 1953, 
for a bibliography). 

Mai thus* analysis of population 
growth and its relation to means of 
subsistence was generally accepted by 
economists and by public opinion dur- 
ing the first half of the nineteenth cen- 
tury. But acceptance of the diagnosis 
did not imply acceptance of the reme- 
dies he proposed in the second and 
subsequent editions of his essay, and 
throughout the nineteenth century 
many books and pamphlets were pub- 
lished advocating the restriction of 
births within marriage and instructing 
the population in methods of birth con- 
trol (Glass, 1940). Attempts were also 
made to refute Malthus* general law of 
population growth and to replace it by 
some alternatives. 

Discussion of population growth was 
placed on a much firmer basis by the 
institution of regular censuses in 1801. 
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The Census Act of 1800 authorized the 
first census, and since that time a cen- 
sus has been taken every ten years with 
the exception of 1941. The General 
Register Office was founded in 1837, 
when registration of birtlis and deaths 
became compulsory in England and 
Wales (it did not begin in Scotland 
until 1855), and the Registrar General 
was given responsibility for taking 
population censuses, as well as for vital 
registration (Grebenik, 1955). The in- 
stitution of these measures was part of 
a more general development of statis- 
tics evidenced by the creation of the 
Statistical Society of London ( later the 
Royal Statistical Society) in 1834, and 
the Manchester Statistical Society in 
1883. 

A great many of the advances made 
in demographic techniques during the 
nineteenth century were due to the of- 
ficial statisticians in the General Regis- 
ter Office, and in particular to William 
Farr, who was appointed to the office 
in 1839 as compiler of abstracts and 
who remained there until 1880, reach- 
ing the rank of superintendent of sta- 
tistics. Farr created the British system 
of census-taking and vital statistics, 
and under his guidance both census 
enumerations and vital registration be- 
came more and more complete. Ihxl 
Farr was more than an administrator; 
he made notable contributions to the 
methodology of demography, particu- 
larly in the field of life table construc- 
tion and in the study of oecupational 
mortality. Indeed, in the latter study he 
and his colleagues at the General Reg- 
ister Office did pioneering work. Regis- 
tration of deaths was probably reason- 
ably complete fairly early, but registra- 
tion of births did not become so until 
1874, when failure to register a birth 
was made punishable by a fine. 

The interest of the statisticians of the 
period lay primarily in the field of mor- 
tality, as the efforts of the sanitary re- 
formers of the period made a study of 


these subjects peculiarly appropriate. 
Very little work was done on fertility, 
J. M. Duncans book on the subject 
(Duncan, 1866) being practically the 
only work devoted to the topic. Farr 
also commented on fertility and 
showed himself aware of the need for 
including questions relating to mate- 
rial age at birth registration, a need 
which was not met until 1938. 

In the general field of population 
theory, attempts were still made by 
various writers to obtain general laws 
of population growth. Malthus' doc- 
trine was no longer accepted as axio- 
matic, but by and large the economists 
of the second half of the nineteenth 
century did not evince any great inter- 
(\st in population; they tended to re- 
gard population growth simply as one 
of their data. It was only at the very 
end of the nineteenth century that Ed- 
win Cannan, with brilliant acumen, 
suggested the possibility of population 
decline (Cannan, 1895) and prepared 
a population projection. 

At the beginning of the twentieth 
century, therefore, there were two 
main groups of persons interested in 
the study of population. The staff of 
the General Register Office had built 
up an excelk'nt system of vital regis- 
tration and census data which were 
])ublished and coin men ted upon annu- 
ally. The staff devoted their main at- 
tention to the analysis of mortality sta- 
tistics, and the analysis of fertility data 
had made little headway. On the other 
side, there were the economists whose 
discussions were, with the exception of 
Cannan, on a more abstract and gen- 
eralized plane. 

DEMOGRAPHY IN THE TWEN- 
TIETH CENTURY 

In the twentieth century, however, 
interest began to shift from the study 
of mortality to the study of fertility. 
There were a number of reasons for 
this. The birth rate in the last quarter 
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of the nineteenth century had been 
falling and the gap between the birth 
and the death rate had narrowed. 
Moreover, new discoveries had been 
made in biology, and Sir Francis Gal- 
ton had applied the study of heredity 
to man and had founded the subject of 
eugenics. In the Galton Laboratory at 
University College, London, Karl Pear- 
son and his co-workers investigated 
certain problems of demographic in- 
terest, particularly those connected 
with diflEerential fertility. Ansell in his 
work on insurance data had already 
studied the fertility of the middle and 
upper classes in 1874, and in 1906 
D. Heron published his work, “Rela- 
tion of Fertility in Man to Social 
Status,” in the appropriately named 
Drapers* Company Research Memoirs 
on National Deterioration. By con- 
structing an index of social class for 
particular areas and relating this to an 
index of fertility he was able to show 
an association between high birth rates 
and poor social conditions. A few years 
later Ethel Elderton published her 
monumental report on the English 
birth rate in which she dealt with the 
prevalence of birth control by means 
of abortion among the working classes 
of the north of England (Elderton, 
1914). The eugenists were preoccupied 
with the possibility of biological de- 
terioration which, they believed, might 
result from diEerential fertility be- 
tween difierent sections of the popula- 
tion (see, for instance, Whetham and 
Whetham, 1909). 

It is significant that the first major 
official investigation into fertility dates 
from that period. In the census of 1911 
a question relating to the fertility of 
marriage was asked for the first time. 
Married women were asked to state the 
duration of their marriage and the to- 
tal number of children born to them, 
distinguishing among those bom alive, 
those who had died, and those who 
were still living. Owing to the inter- 


vention of tlie First World War, the 
publication of the final report of this 
inquiry did not take place until 1923, 
though the fertility tables were pub- 
lished in 1917. The analysis was con- 
fined to married women enumerated 
on the same census schedule as their 
husbands, and a summary of the results 
dealing with the fertility of diEerent 
social groups was given by Stevenson 
in a paper to the Royal Statistical So- 
ciety (Stevenson, 1920). 

The interest in the declining birth 
rate at the time is evidenced by the 
National Birth Rate Commission, set 
up by tlic National Council of Public 
Morals. This commission consisted of a 
number of public figures, and their 
terms of reference were to investigate 
the declining birth rate. Their report 
added little to the knowledge of the 
problem, but they spent a good deal of 
their time discussing the prevalence of 
contraception and the morality of birth 
control (National Birth Rate Commis- 
sion, 1916), without, however, arriving 
at any very definite conclusion. 

The period immediately after the 
war did not produce major advances in 
techniques or methods. The economists 
were primarily concerned with prob- 
lems associated with the optimum pop- 
ulation, and their discussion continued 
to be highly abstract. Empirical work 
was still largely confined to the official 
statisticians, and a scrutiny of the pages 
of the Journal of the Royal Statistical 
Society of the period shows that only a 
small section of its space was devoted 
to vital statistics. Mortality studies con- 
tinued, among the medical statisticians 
and epidemiologists, and some interest 
in the history of population began 
(Buer, 1926; Griffiths, 1926). 

There was no post in any British uni- 
versity devoted exclusively to demog- 
raphy or to population studies, and 
there were few scholars whose primary 
interest lay in this field. One of the few 
exceptions was A. M. Garr-Saunders, 
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who was Charles Booth Professor of 
Social Science at Liverpool University 
from 1923 to 1937. Trained as a biolo- 
gist, he became interested in eugenics 
and the problem of human population 
before the war, and his first major 
work. The Population Problem, was 
published in 1922. It surveyed the gen- 
eral field of population and traced the 
interactions and relationships of the 
different aspects from a historical and 
evolutionary point of view. A number 
of scholars from different fields took an 
interest in these problems; some were 
anthropologists, some geographers, 
some medical men, some geneticists. 
However, it was the economists and 
economic historians who did most of 
the writing on population They w'ere 
still mainly interested in the relation- 
ship between population and output— 
a good deal was written on the opti- 
mum theory at the time— and regarded 
population as one of the variables 
which was given in their system, rather 
than as a variable to be explained. Em- 
pirical work was left to the vital statis- 
ticians, mainly to those in government 
employment. 

ITie position changed when Profes- 
sor Lancelot Hogben was appointed to 
the chair of social biology at the Lon- 
don School of Economics in 1930. Pro- 
fessor Hogben created a research de- 
partment and gathered around himself 
a number of assistants who gave con- 
siderable attention to population prob- 
lems and their social and biological as- 
pects. He was joined in the department 
by R. R. Kuezynski, and among his c'O- 
workers was Enid Charles; his assist- 
ants included D. V. Glass, who joined 
the department in 1935. The continued 
decline in the birth rate resulted in pub- 
lic attention becoming focused on pop- 
ulation problems, and Enid Charles's 
population projections which appeared 
in 1935 created a good deal of concern. 
Dr. Charles intended to point out the 
implications of a continuation of past 


fertility trends upon the future popu- 
lation, and she computed three projec- 
tions on different assumptions, all of 
which led to the conclusion that the 
population of England and Wales 
would begin to decline in the foresee- 
able future. The public tended to dis- 
regard the qualifications with which 
Dr. Charles's argument was hedged 
and to treat her projections as actual 
forecasts. Her work attracted a great 
deal of attention and led to an in- 
creased interest in population prob- 
lems. Hogben and his colleagues were 
also instrumental in sponsoring studies 
dealing with differential fertility, with 
geographical variation of fertility, and 
with certain aspects of social selection 
(Hogben, 1938). The implication of 
differential fertility on national intelli- 
gence also received attention, and Cat- 
tell (1937), who forecast a continuous 
decline in national intelligence, was 
widely quoted. 

Professor Hogben left the London 
School of Economics in 1937. No suc- 
cessor was appointed, and the Depart- 
ment of Social Biology was dissolved. 
However, in 1938 R. R. Kuezynski was 
appointed to a university readership 
in demography at the London School 
of Economics. This was the first time 
that an academic post in Britain had 
been devoted to demogiaphy, though 
there had been a chair of epidemiology 
and vital statistics in existence at the 
London School of Hygiene for some 
time. This readership is still, at the 
time of writing, the only post in the 
subject, though at one time Enid 
Charles held a readership in demogra- 
phy and vital statistics at the Univer- 
sity of Birmingham. 

Another important development in 
the field of demographic research was 
the foundation of the Population In- 
vestigation Committee in 1936. This 
committee, which has been under the 
chairmanship of Sir Alexander Carr- 
Saunders throughout its existence, was 
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founded to pursue research into pop- 
ulation problems and to help in form- 
ing an enlightened public opinion on 
the subject. It was originally financed 
by the Eugenics Society and contained 
representatives of that society, the 
British Medical Association, the Royal 
College of Obstetricians and Gynaecol- 
ogists, and similar bodies, as well as 
individual members. It maintained a 
small stafiF of research workers, and 
D. V. Glass acted as its research secre- 
tary from its foundation until he was 
appointed to the chair of sociology at 
the London School of Economics in 
1949. A number of major research proj- 
ects were sponsored by the committee, 
in particular a survey of European 
population policies (Glass, 1940), and 
many minor papers were published in 
the learned journals by members of its 
staflF. 

The preoccupation with the falling 
birth rate led to the first major reform 
in the system of British vital registra- 
tion since 1837 when the Population 
(Statistics) Act was passed in 1938. 
This act was specifically designed to 
make it possible to collect statistics 
which would be useful in the analysis 
of fertility. The act provided that at the 
registration of a birth questions should 
be included relating to the age of the 
mother, the duration of her marriage, 
and the parity order of the child. It 
therefore became possible, for the first 
time, to study age-specific fertility 
without having to make estimates, to 
compute reproduction rates, and to 
study the fertility of marriage by dura- 
tion. The outbreak of war in 1939 in- 
terrupted the regular publication of the 
figures, but they were made available 
to students of die subject. 

During the war demographic re- 
search was naturally in abeyance, but 
as the war proceeded, increased inter- 
est was taken in problems of recon- 
struction; and as the number of births 
had fallen considerably in the early 


years of the war, the government 
agreed in 1943 to set up a Royal Com- 
mission “to examine the facts relating 
to the present population trends in 
Great Britain; to investigate the causes 
of these trends, and to consider their 
probable consequences; to consider 
what measures, if any, should be taken 
in the national interest to influence the 
future trend of population and to make 
recommendations.” Lord Simon, then 
Lord Chancellor, was appointed chair- 
man of the commission. The commis- 
sion was assisted by three expert com- 
mittees to deal with economic, statis- 
tical, and biological and medical prob- 
lems. The chairmen of these commit- 
tees, who were also members of the 
Royal Commission, were Sir Hubert 
Henderson (who later became chair- 
man of the Royal Commission itself), 
Sir Alexander Carr-Saunders, and Pro- 
fessor A. W. M. Ellis, respectively. The 
committees were to advise the Royal 
Commission on scientific and technical 
points: the members of the commis- 
sion itself, with the exception of the 
three chairmen of the scientific com- 
mittees, were in no way experts in de- 
mography. 

The Royal Commission worked for 
five years and produced its report in 
1949. When the report appeared, it was 
acclaimed and widely featured in the 
press, btit its general impact on public 
opinion was small, and it was never 
debated by Parliament. There were a 
number of reasons for this: enthusiasm 
for social reconstruction was distinctly 
smaller in 1949 than in 1944, and the 
recovery of the birth rate which had 
taken place, from 1943 onward seemed 
to many to have made the population 
problem a considerably less urgent 
one. 

But though public opinion did not 
take much notice of the Royal Commis- 
sion’s recommendations, the work was 
of considerable importance from the 
point of view of the development of 
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demography. The commission rejected 
the net reproduction rate approach to 
population replacement. This rate, 
which assumed implicitly that the age 
of a w'oman was the most significant 
factor in determining her fertility, had 
been criticized by many writers in the 
late thirties and (uirly forties, but the 
Royal Commission’s report was the first 
official document in Britain to adopt an 
alternative approach in terms of the 
fertility of marriage by duration and to 
use the cohort method of analysis. 
Moreover, members of the commis- 
sion’s secr(‘tariat, especially J. Hajnal 
(Ilajnal, 1947, 1950), made significant 
contributions to the development of 
this new type of analysis and to the 
problems of m('asuring population re- 
placement. 

The Royal Commission also spon- 
sored two major pieces of demographic 
field work, the Family Census of 1946 
(Glass and Grcbcnik, 1954) and an in- 
quiry into family limitation (Lewis- 
Fan in g, 1949). 

The Family Census of 1946 was a 
special sample survey, covering 10 per 
cent of ever-rnarried women in Great 
Britain. T1 k‘ Royal Commission needed 
statistics on the development of mari- 
tal fertility for its report. As no fertility 
questions had b(’cn asked in any na- 
tional census since 1911 and no data on 
fertility by duration of marriage were 
available before 1988, an ad hoc inves- 
tigation became necessary. In the fam- 
ily census, the respondent women were 
asked for tlie dates of their birth and 
marriage, tlu' number of their live-born 
children, and the dates of birth of these 
children. A question about their hus- 
bands’ social status was also included. 
The question relating to the children’s 
date of birth had not been asked in any 
previous British census, and an analy- 
sis of the replies made it possible to 
compare the fertility of different mar- 
riage cohorts at equivalent durations 
and thus to e.xtend the analysis of mari- 


tal fertility to comparatively recent 
marriage cohorts. Preliminary results 
obtained from the family census were 
used in the statistical section of the 
Royal Commission’s report. 

The second major inquiry sponsored 
by the Royal Commission dealt with 
family limitation and was carried out 
for them under the auspices of the 
Royal College of Obstetricians and 
Gynaecologists by Dr. E. Lewis- 
Faning. This was the first large-scale 
inquiry into th(i subject carried out in 
Britain; previous information on the 
subject had to come almost entirely 
from the records of birth-control clinics 
(Charles, 1932; Secor Florence, 1930). 
Tlie field work of Lewis-Faning’s in- 
quiry was carried out entirely by med- 
ical practitioners; the subjects were 
largely hospital patients in wards other 
than gynecological or obstetric. The re- 
sults of the inquiry are too detailed to 
summarize here, but they confirmed 
the wide prevalence of birth-control 
practices among the married popula- 
tion and the increasing use of appli- 
ance methods. 

The Royal Commission also consid- 
ered the organization of the British sys- 
h'ln of official and vital statistics. They 
recognizt'd the excellence of the work 
imdertaken by the staff of the General 
Register Office, but the Statistics Com- 
mittee of the' Royal Commission felt 
that the practice of appointing to the 
lieadship of that office an administra- 
tive civil servant without professional 
experience of demography was unfor- 
tunate. They felt that the technical 
work pc'rfoi rned by the office was much 
more important than its record-keeping 
functions and therefore that it would 
be desirable for the head of the office 
to be a qualified statistician or actuary. 

The report of the Royal Commission 
made it clear that there was no imme- 
diate danger of an actual population 
decline in Great Britain and that it was 
unlikely that there would be an ap- 
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preciable change in numbers in the 
near future. This, no doubt, was one of 
the major reasons for the small impact 
that the report made on public opin- 
ion, and there has not been much offi- 
cially sponsored research into popula- 
tion problems since. The General Reg- 
ister Office has begun, however, to 
publish a series of “Occasional Studies 
on Medical and Population Subjects,” 
which consists of monographs by mem- 
bers of its staff. Of particular interest 
among these is a compilation of statis- 
tics relating to external migration ( Car- 
rier and Jeffery, 1953). The office has 
also taken considerably more interest 
in morbidity and now issues regular 
publications on this topic. 

On the unofficial side, the Popula- 
tion Investigation Committee has con- 
tinued to sponsor demographic re- 
search. After the end of the war the 
committee was enabled to extend its 
activities through generous grants by 
the Nuffield Foundation and other ben- 
efactors. In particular it began the pub- 
lication of Population Siudies in 1947. 
This is the only periodical in the Eng- 
lish language (with the exception of 
Top^daiion Index, which fulfils slightly 
different functions) to be devoted en- 
tirely to demography. 

The Population Investigation Com- 
mittee has sponsored three major re- 
search projects. The first was under- 
taken in co-operation with the Royal 
College of Obstetricians and Gynae- 
cologists and the Society of Medical 
Officers of Health. Undertaken just be- 
fore the introduction of the National 
Plealth Service, it consisted of a study 
of the extent to which mothers made 
use of the maternity and similar serv- 
ices provided by public authorities and 
of the costs incurred in having chil- 
dren. The sample consisted of all births 
taking place in a particular week in 
March, 1946, and it has proved possi- 
ble to follow up the children enrolled 
in the sample and to obtain data relat- 


ing to social class differences in devel- 
opment. The survey is still proceeding 
at the time of writing. 

The second major survey was con- 
ducted in co-operation with the Scot- 
tish Council for Research in Education 
and was designed to test the hypothe- 
sis of a decline in national intelligence. 
A complete age group of eleven-year- 
olds was tested in 1947 (a previous 
survey of a similar nature having been 
canied out in 1932). Although the in- 
verse relationship between fertility and 
intelligence was shown to hold, no de- 
cline in average intelligence was found. 
Again it has proved possible to follow 
up the children tested, and the survey 
is still proceeding. 

The third piece of research dealt 
with the ndationship between fertility 
and social mobility (Bercnt, 1952) and 
was part of a much wider study of so- 
cial mobility (Glass, 1954), a study in 
which a nunibcT of demographic tech- 
ni(|ues were used. 

A great deal of research on subjects 
of demographic interest has also been 
canied out in Professor llogben's De- 
partment of Medical Statistics at the 
Univ(Tsity of Birmingham, principally 
on the medical and biological aspects 
of dt*rnography (published largely in 
the British Jourmil of Preventive and 
Socud Medicine); in Professor Baird's 
Department of Midwifery at the Uni- 
versity of Aberdeen, largely on the so- 
cial aspects of obstetrics; and by the 
Social Medicine Research Unit of the 
Medical Research Council on Infant 
Mortality (sec Grebenik, 195*4, for an 
annotated bibliography ) . 

Another ^aspect of the development 
of dt^mography is the growth of interest 
in population development among 
primitive peoples. B(‘forci the* war the 
vital statistics of most British colonial 
possessions were of a rudimentary 
character, but in the late thirties and 
early forties the Colonial Office made 
efforts to improve the quality of the 



198 


The Study of Population 


data collected. When Dr. R. R. Ku- 
czynski retired from the readership in 
demography at London University in 
1941, he accepted the part-time ap- 
pointment of demographic adviser to 
the Colonial OlBce and held this ap- 
pointment up to the time of his death 
in 1947. In the course of his duties he 
advised on censuses taken in a number 
of colonial areas, and he prepared his 
monumental Demographic Survey of 
the British Colonial Empire (Kuczyn- 
ski, 1948-53), in which he brought to- 
gether the information that was avail- 
able about British colonial territories. 
During the postwar period, a good deal 
of progress was made in improving the 
quality of colonial census and vital sta- 
tistics and in applying new methods to 
those problems (Searle, 1950). 

PROFESSIONAL ASPECTS 

From the preceding, it is clear that 
most of the credit for the progress in 
demography, particularly in its early 
stages, must go to the civil servants of 
the General Register Office. Tliey built 
up a system of census and vital statis- 
tics of high quality, and for a very long 
time they were the only persons whose 
exclusive duty it was to study popula- 
tion developments and to comment on 
them. Demography was not taught in 
the universities, and private scholars 
interested in population problems re- 
garded the subject as a side line. The 
principal interest of the few profes- 
sional demographers in the late nine- 
teenth century lay in the study of mor- 
tality. The necessary technical appa- 
ratus was practically complete in the 
1880’s, considerable contributions to 
the methodology having been made by 
the well-organized actuarial profes- 
sion. Moreover, there was unanimity 
about the desirability of reducing mor- 
tality, and infant mortality in particu- 
lar, so that the study of the subject was 
one in which civil servants, who were 
debarred from expressing controversial 


views in public, could without impro- 
priety take part. The methods devel- 
oped in the General Register Office, 
particularly in the study of occupa- 
tional mortality, were followed in many 
other countries. 

The problem of the falling birth rate 
did not become acute until the begin- 
ning of the present century, and inter- 
est shifted from the study of mortality 
to that of fertility. Again, the pioneer- 
ing work was done by the official stat- 
isticians, the first major study of fertil- 
ity being the analysis of the fertility 
data in the census of 1911. Stevenson, 
one of the statisticians at the General 
Register Office, devised the fivefold so- 
cial status scale which is still used in 
many studies of difiFerential fertility 
today. But regular information neees- 
sary for the detailed study of fertihty 
did not become available until 1938, 
and on the whole the eontributions of 
the official statisticians to the develop- 
ment of the methodology, though by 
no means neghgible, were less impor- 
tant than in the case of mortality. This 
was partly due to the fact that with 
the increasing complexity of public ad- 
ministration, pressure of routine work 
on the officials concerned became very 
much heavier— up to the end of the 
Second World War, the number of pro- 
fessionally qualified persons at the 
General Register Office was ridicu- 
lously small— but another factor which 
may have played a part is connected 
with the relationship between the study 
of fertility on one hand and problems 
of family limitation and social policy 
on the other. Opinions in this field are 
much less unanimous than in the case 
of mortality, and civil servants may in- 
stinctively shy away from fields in 
which controversy may arise. More- 
over, it seemed to be the policy of the 
General Register Office to confine ac- 
tivities to tbe collection and publica- 
tion of the basic data and to giving ad- 
vice to other government departments. 
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leaving interpretation and research to 
unofficial agencies. 

In the period immediately after the 
First World War, however, little inter- 
est was taken in the study of demogra- 
phy. The study of population was re- 
garded as a task for the economist. 
Economics was the best developed of 
the social sciences in Britain; there 
were chairs in the subject at Oxford 
and Cambridge— always a hallmark of 
a subject’s academic respectability— as 
well as in many other universities. 
Economists were not disinterested in 
population, but they tended to be pre- 
occupied with the consequences rather 
than the causes of population develop- 
ment. Population was taken as one of 
their data, and few attempts were 
made to relate population phenomena 
to social and economic events. 

Today, population studies would 
probably be considered to fall within 
the province of sociology rather than 
economics, but the study of sociology 
was slow to develop in Britain, and the 
application of empirical methods to the 
study of society, except in the field of 
social surveys and the study of living 
conditions, came relatively late. Em- 
pirical work at first tended to be con- 
centrated in the field of social anthro- 
pology, and the study of primitive so- 
ciety, and Carr-Saunders’ first book 
drew heavily on anthropological evi- 
dence. It was only in the thirties that 
empirical social research, including de- 
mographic research, was started on 
any significant scale; considerable im- 
petus was given to its development 
after the Second World War, when, 
following the report of the Clapham 
Committee (U.K., 1946), increased fi- 
nancial aid was given to the social sci- 
ences in the universities, aid from 
which demographic research also ben- 
efited. At present, departments of so- 
ciology and allied subjects exist in most 
British universities, and a good deal of 
empirical social research is proceeding. 


There is still, however, only one full- 
time post in the country which is de- 
voted to demography: the readership 
in demography at the London School 
of Economics in the University of Lon- 
don. There are several posts on the 
periphery of the subject, especially on 
the biological and medical side; thus 
there are chairs of biometry and eu- 
genics at University College, London; 
a chair of epidemiology and vital sta- 
tistics at the London School of Hygiene 
and Tropical Medicine; a chair of med- 
ical statistics at Birmingham; and a 
Department of Human Ecology at 
Cambridge. In Oxford there is an In- 
stitute of Social Medicine where re- 
search on certain aspects of mortality 
and morbidity is carried on. The Medi- 
cal Research Council, an official body, 
maintains a Social Medicine Research 
Unit which has been responsible among 
other projects for a large-scale study of 
infant mortality. But apart from the 
London readership there are no posts 
in demography in any of the social sci- 
ence faculties of British universities. 

In academic undergraduate courses, 
it is relatively rare to find demography 
as a subject. In London it may be taken 
as an option in the B.Sc. (economics) 
degree by students specializing in so- 
ciology, social anthropology, or statis- 
tics. It is taken in Part II of the final 
examination, where it forms one paper 
out of five. The training of students 
specializing in statistics is biased to- 
ward the more formal side of the sub- 
ject, and students are at liberty to of- 
fer actuarial statistics as another op- 
tion. Demography is also an option (as 
an alternative to criminology) in the 
B.A. or B.Sc. degree in sociology of 
London University, where it consti- 
tutes one out of nine papers. In the 
University of Leeds, demography is an 
option in the B.A. degree in social stud- 
ies, and in the degree in economics 
with statistics. The budding actuary is 
also required to take demography as 
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part of his professional training. The 
treatment, judging from a perusal of 
the Institute of Actuaries’ textbook 
(Cox, 1950), is, however, largely for- 
mal. The actuarial student will, of 
course, also have to acquire a detailed 
and extensive knowledge of life-table 
construction and of the theory of life 
contingencies in general. Vital statistics 
generally figures as a subject in exam- 
inations for the diploma in public 
healtli, which must be taken by intend- 
ing medical officers of health, but the 
knowledge reejuired is fairly elemen- 
taiy. Where degrees or diplomas in 
statistics are given, some instruction in 
vital statistics is not infrequently in- 
cluded in the curriculum. At the grad- 
uate level opportunities for research 
exist in those universities which have 
members of the staflF interested in de- 
mography, and in London it is possible 
to take a master’s degree in demogra- 
phy by examination. 

llius, demographers tend to be re- 
cruited either from statisticians, who 
will be interested in the more formal 
side of the subject, or from sociologists, 
whose primary interests lie in the social 
aspects of demography. At present the 
only undergraduate degree which com- 
bines the two approaches is the Lon- 
don H.Sc. (economics) with statistics 
as a special subject, but more common- 
ly the two aspects arc brought together 
only at the graduate level. 

The scope for qualified demogra- 
phers in Britain today is fairly limited. 
For those who stay in the universities, 
the absence of posts in demography as 
such is a bar to academic preferment 
unless they show interest in a wider 
field, although there are some scholars 
whose primaiy interest is in demogra- 
phy holding appointments in sociology, 
statistics, medical statistics or public 
health. Prospects of expansion in the 
near future depend partly upon the 
prospects of growth in the social sci- 
ences in general, which in turn depend 


upon government policy toward the 
universities, and partly upon develop- 
ments in the demographic situation. If 
the birth rate were to fall appreciably 
below replacement level in the near 
future, it is possible that interest in de- 
mographic research might be stimu- 
lated. 

Outside academic work, employment 
opportunities are also limited. The civil 
service is the only alternative career 
which offers prospects to demogra- 
phers, but here again the number is 
severely limited: the General Register 
Office and the General Registry Office 
in Scotland employ about ten qualified 
professional staflF members between 
them. Moreover, the normal method of 
entry to these posts is through the stat- 
istician grade, and a knowledge of sta- 
tistics outside the demographic field is 
required of candidates. They would 
generally be expected to acquire their 
specialized knowledge after being 
posted to the General Register Office. 
It is possible that there might be open- 
ings in the overseas civil service for a 
small number of demographers, but 
the number is unlikely to be substan- 
tial. In general, anyone wishing to pur- 
sue demographic research is likely to 
acquire the requisite special knowledge 
on the job, and the incentive to special- 
ize in demography is small. 

The lack of career outlets for demog- 
raphers and the consequent shortage 
of qualified personnel is one of the 
major obstacles to the development of 
demographic research in Great Britain. 
In spite of the comparative excellence 
of her statistics, there are still a number 
of gaps to be filled. Of these, one of the 
most important relates to the study of 
marriage. Although the General Regis- 
ter Office is responsible for the tabu- 
lation and publication of data relating 
to marriage, the original information 
comes from the marriage registers 
which are in tlie majority of cases com- 
pleted by clergymen whose interest in 
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and knowledge of statistics is limited. 
Hence, the only infonnation that is of- 
ficially made available about marriage 
consists of the number of first and sub- 
sequent marriages, tabulated by age of 
the bride and the groom. There is very 
little work on social class differences in 
marriage habits, on attitudes to mar- 
riage, on intermarriage between differ- 
ent groups, etc. More research on these 
subjects is urgently needed. 

In the study of differential mortality 
and fertility, attention has been con- 
centrated on occupational and geo- 
graphical differences. Differentials be- 
tween social and cultural groups could 
be investigated with advantage, and 
sociologists and demographers might 
well co-operate in an attempt to find 
the most useful lines of division for 
that purpose. Attention needs also to 
be devoted to the study of fertility 
motivation and sexual b(‘havior. This is 
a subject which has been left almost en- 
tirely untouched and on which infor- 
mation would be desirable. 

Most of the research needed lies on 
the borders of demography proper and 
sociology, social psychology, and allied 
disciplines. If the recent expansion in 
social research continues, there is hope 
that some of these problems may be 
tackled in the not too distant fntuie. 
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9 . Demography in Germany 

HERMANN SCHUBNELL 


HISTORICAL DEVELOPMENT OF POPULA- 
TION STUDIES IN GERMANY 

In Germany, as in other European 
countries, the study of population prob- 
lems initially was based on assumptions 
stemming from a concern with the his- 
tory of arts, politics, and economic af- 
fairs. With the spread of the natural 
science approach in recent times, the 
identification of empirically demonstra- 
ble and quantitatively measurable rela- 
tionships and the causal connections 
among variables became the goal of 
scientific investigation. The attempt to 
observe nature with mathematical pre- 
cision and to reveal its regularities was 
extended to the observation of social 
mass phenomena. Not only population 
theory (Bevolkerungslehre) but also 
scientific statistics owes its genesis to 
this procedure. From the beginning the 
development of both disciplines pro- 
gressed in a close and reciprocal rela- 
tionship. 

Even though the population phe- 
nomena of the Middle Ages in Germany 
were of great significance, little atten- 
tion was directed to demographic prob- 
lems at that time. Until the beginning 
of the modem era, the events of being 
bom and dying were regarded as "or- 
dained by God.” According to the domi- 
nant view, they were beyond the realm 
of human influence. As a consequence 
of territorial fragmentation, there was 
no stimulus in the tiny areas for a sys- 
tematic and comprehensive observation 
of society in the mass. Only as the 
modem state developed its structure 
with centralized administration, fi- 


nancial requirements, instruments of 
military power, and a far-reaching 
state-directed economic policy did 
demographic questions gain political 
significance. To begin with, the popu- 
lation losses and displacements that ac- 
companied the Thirty Years" War in- 
creased the need for population policy 
measures. In the financial and economic 
policies of the cameralists and mercan- 
tilists of the seventeenth and eight- 
eenth centuries, population played a 
decisive role. The discussion of popula- 
tion problems gained momentum as in 
no previous century. From the contro- 
versy over the advantages and disad- 
vantages of population growth, a sort 
of theoretical treatment of population 
questions gradually developed; the ex- 
clusive concern, however, was to reach 
the most advantageous decision regard- 
ing population policy. In this prescien- 
tific stage of the study of demographic 
questions, considerations of state poli- 
tics and economics were dominant. The 
differences in interpretation stemmed, 
in large part, from unsystematic and 
inaccurate circumstances. Until the 
middle of the eighteenth century, the 
collection of statistics for administra- 
tive purposes was extremely rare. Re- 
sults of the estimates of population size 
and growth show how confused and 
often naive the conceptions of demo- 
graphic processes then were. 

The universal scholar Gottfried Wil- 
helm Leibnitz (1646-1716) exerted a 
great influence on the development of 
scientific population theory in Ger- 
many. He was familiar with the work 
of the early English political arithme- 


203 




204 


The Study of Population 


ticians; he advanced this work through 
his own ideas and through the spread 
of knowledge about this new area of 
scientific investigation. The book writ- 
ten by the pastor Caspar Neumann in 
1696, Rcflexionen iiber Leben und Tod 
bei denen in Breslau Geborenen und 
Gestorbenen, became known through 
Leibnitz to the English mathematician 
Halley, who used statistical data con- 
tained in it as a basis for his opinions 
regarding human mortality levels. One 
may regard Neumann as the first Ger- 
man representative of political arith- 
metic, even though his scientific ac- 
complishments are not comparable with 
those of the earlier English arithme- 
ticians. 

The most important German repre- 
sentative of this new science, at that 
time considered something entirely new 
and original, was the clergyman Johann 
Peter Siissmilch (1707-67), The title 
of his work published in 1741, Die 
gdttliche Ordnung in den Vercinder- 
ungen des menschlichen Gcschlechts, is 
indicative of the fundamental theologi- 
cal attitude of Siissmilch and his con- 
temporaries. In places their books sound 
like exegeses of the Mosaic word: “Be 
fruitful and multiply, and replenish the 
earth, and subdue it.” But the book is 
an exposition with scientific properties 
and the power of proof that resides in 
exact figures. That this kind of evi- 
dence for divine order already entailed 
a departure from the firm metaphysical 
foundation of the Christian faith did 
not enter into the consciousness of the 
naively enthusiastic theological demog- 
raphers. 

Subsequently, in enlarged editions of 
his published work Siissmilch dealt 
with population problems from the 
standpoint of statistics, theory, and 
population policy in a comprehensive, 
scientific way for the first time. He 
brought together into a composite pic- 
ture the predominantly monographic 
works of his predecessors and contem- 


poraries; these he sought not only to 
collect and summarize but also to ex- 
plain, i.e., to perceive them as part of 
a universal law. Thereby he also cre- 
ated the basis for the development of 
a scientific theory of population as well 
as of scientific statistics in Germany. 

Siissmilch had no pupils or direct 
successors to elaborate this outline of a 
complete treatise on population, the 
first to appear in Germany or else- 
where. That was a consequence of 
events of the late eighteenth and early 
nineteenth centuries. The French Rev- 
olution, the Wars of Liberation, the 
end of absolutism and mercantilism, 
ongoing secularization and incipient in- 
dustrialization, to name only the most 
important events, produced completely 
new assumptions for the scientific treat- 
ment of demographic questions. Sec- 
ond, the Essay on the Principle of 
Population by T. R. Malthus, which 
appeared in the same year as the last 
edition of Siissmilch's work (1798) put 
population theory, including that in 
Germany, on a new basis. Tlie historian 
Heinrich Luden in his Handbuch der 
Staatsweisheit oder der Folitik, pub- 
lished in 1811, was the first man in 
Germany to discuss and thereby spread 
the Malthusian theory. It found its first 
German critic only a few years later in 
J. G. Hoffmann, director of the newly 
founded Prussian Statistical Bureau, 
which rendered great services in the 
improvement of official statistics. 

A number of scientific movements 
played a part in tlie development of 
population theory in Germany in the 
nineteenth century. In large part, the 
groups concerned with demographic 
questions worked independently of one 
another. Tliey include: 

1. The jurists, who in the tradition 
of absolutism and cameralistic admin- 
istration still regarded population as an 
object of cameralistic or police or ad- 
ministrative science. Legalistic and po- 
litico-economic considerations still were 
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mingled; the statistically discovered 
laws of population movement became 
the basis of administrative police activ- 
ity, which was at the service of an ex- 
plicit population policy. 

2. The political economists who 
joined in the Malthusian controversy. 
The most important representatives of 
German political economy took sides 
in the controversy and fought one an- 
other vehemently. This contributed, 
among other things, to a tendency to 
consider population problems more and 
more exclusively in their economic as- 
pect and to regard population theory 
as a subdivision of political economy. 
In Germany, controversy about the 
Malthusian doctrine occurred at the 
time when the economic structure was 
in transition from a predominantly 
agrarian to an industrial fonn. The eco- 
nomic, social, and demographic situ- 
ation, which was frequently and rapid- 
ly changing during this transition, 
determined at any given time the con- 
clusion as to whether Malthus was 
right or not. Consequently, population 
theory became, in a sense, dependent 
on the circumstances. Among the Ger- 
man political economists, the adherents 
of Malthusianism were in the majority 
during the entire nineteenth century. 
With the beginning of the twentieth 
century, the proportions of adherents 
and of critics became more nearly 
equal, while in terms of scientific influ- 
ence the critics began to predominate. 

3. Finally, the statisticians and math- 
ematicians who conducted further in- 
quiries in the field of political arithme- 
tic. In comparison with the study of the 
economic side of population problems, 
which, occasioned by the Malthusian 
“population law,” had been furthered 
by the demographic and economic con- 
ditions of the nineteenth century, the 
comprehensive treatment of popula- 
tion theory, as Siissmilch had devel- 
oped it in his first endeavor, received 
little attention. People again undertook 


monographic studies dealing with spe- 
cific problems resulting from improve- 
ments in mathematical and actuarial 
methods and, especially, with the analy- 
sis of statistical data which became 
available in greater abundance from 
decade to decade. In the first half of 
the nineteenth century official statisti- 
cal offices were established in nearly 
all German states; the major function 
of the offices at that time was to com- 
pile basic population statistics. The in- 
vestigations of Casper, Hoffmann, and 
Moser ( 1839) on life expectancy, which 
appeared in the first half of the cen- 
tury, were famous. Professor Christian 
Bernoulli of Basel carried out the first 
scientific analysis of official statistical 
data of the early decades of the nine- 
teenth century in his Populaiionistik 
oder Bevolkerungswissenschaft ( pub- 
lished in 1840-41). His method of pre- 
senting demographic results was taken 
over by nearly all later textbooks and 
in its essentials still is usable today. 
Until the turn of tlie century, the most 
important textbook was the Allgemeine 
Bevolkerungsstatistik of Professor J. E. 
Wappaus of Gottingen, published 1859- 
61, which stressed textual interpreta- 
tion and critical testing of the statistical 
data. 

Similarly, the handbooks and text- 
books on population which appeared 
in the second half of the nineteenth 
century were almost exclusively sta- 
tistical demographic presentations. By 
comparison, the treatment of popula- 
tion theory and population policy re- 
ceded into the background. Of lasting 
influence on the development of popu- 
lation statistics and population theory 
in Germany 'was the work of G. von 
Mayr, whose Bevolkerungsstatistik ap- 
peared in 1897 as the second volume of 
his Statistik und Gesellschaftslehre. 
Mayr terms population statistics “exact 
population theory.” Though he offers 
statistical data which were then unique 
in their completeness, he foregoes the 
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discussion of questions and relation- 
ships in population theory. The pre- 
dominance of the statistical aspect of 
population studies in the entire nine- 
teenth century and particularly in 
Mayrs work, which influenced scien- 
tific and applied statistics in Germany 
until quite recently, caused population 
studies to be identified more and more 
with population statistics. 

Thus, in the nineteenth century de- 
mography in Germany was almost ex- 
clusively viewed and pursued only in 
its economic or only in its statistical 
aspect. Two exceptions should be men- 
tioned: the geographer Ratzel, who 
in his Anthropo geographic created a 
prominent place for population ques- 
tions in geography, as well as the cul- 
tural scientist W. H. Riehl, whose great 
work Die Naturgeschichte des Volkes 
als Grundlage einer deutschen SaziaU 
politik treats a whole series of demo- 
graphic problems for the first time in 
a politico-economic and sociological 
perspective. 

DEMOGRAPHY IN GERMANY DURING 
THE TWENTIETH CENTURY 

The development of demography in 
Germany in the twentieth century was 
determined above all by events in the 
area of population and economic pol- 
icy. For example, Burgdorfer in 1917, 
under the impact of the growing de- 
creases in births in western European 
countries, worked out his method 
studying the population problem in 
terms of family statistics. From the 
side of social hygiene, before the First 
World War, Grotjahn had taken up 
the question of the falling birth rate 
and its effects. In the middle of the 
1920 s, as a result of the economic diffi- 
culties, numerous investigations of the 
question of overpopulation were car- 
ried out, especially by Mombert. 

A decade later population policy con- 
cepts and objectives prompted a num- 


ber of investigations on the measure- 
ment and the causes and effects of the 
falling birth rate and its control. The 
formulation of the problem at any 
given time in the course of history de- 
termines the kind and scope of assign- 
ments given to demography by the 
government and, thereby, in large part 
the focus of scientific study. Of course, 
in spite of this preoccupation with spe- 
cific problems, in certain periods scien- 
tific study progressed in those areas 
that did not happen to be of central 
interest. For example, in those years in 
which overpopulation was regarded as 
the most pressing among the demo- 
graphic problems of Germany, Harmsen 
(1927), using France as an example, 
analyzed the socioeconomic significance 
of a population decrease in order to 
make clear the development that was 
threatening Germany also. The outline 
of a practical population policy by 
the same author, appearing in 1931, 
showed the consequences of differential 
fertility by social stratum and present- 
ed the problems, goals, and means of a 
biologically, socially, and economically 
meaningful population policy on the 
basis of scientific knowledge. The pop- 
ulation policy put into practice during 
the 1930 s under the influence of exces- 
sive nationalism was not scientifically 
based and has been rejected by the 
majority of German demographers. 

Until World War II, population 
studies in Germany were regarded as 
a subdivision of political economy, to 
be treated predominantly with statisti- 
cal methods and, in any case, with the 
methods of population and economic 
history. Paul Mombert, who developed 
a comprehensive but exclusively eco- 
nomic theory of population (1929), 
was of the opinion that the population 
problem could be fitted easily into a 
system of politico-economic theory. To 
be sure, he saw the relationship be- 
tween population and society, but his 
population theory dealt primarily with 
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the relations between population and 
economy. 

It is characteristic, incidentally, that 
the political economists of the nine- 
teenth and twentieth centuries, who 
claimed population theory as a subdi- 
vision of political economy, held fast 
to the concept of Bevolkerungslehre. 
The designation Demographies coined 
by the Frenchman Guillard in 1855 as 
a synonym for the concept statistique 
humaine, gained acceptance in Ger- 
many only in recent years, although 
the German statistician Ernst Engel 
took over this term in the year of its 
origin (1855) and was the first to ad- 
vocate the recognition of the scientific 
content of demography as an inde- 
pendent science. 

One can characterize the status of 
demography in Germany at the begin- 
ning of World War II as follows: Pop- 
ulation studies were regarded as a sub- 
division of political economy. The 
emphasis lay on comprehensive popu- 
lation statistics, which, based on objec- 
tive and regionally differentiated offi- 
cial statistical inquiries, included a 
wealth of material. 

Central in demographic research was 
the observation of fertility and mortal- 
ity trends by means of a series of re- 
fined methodological procedures. In 
comparison, the investigation of spatial 
movements of population was relatively 
undeveloped. Essentially, until World 
War 11 only migratory movements in 
larger cities, in the metropolises, and 
in a few provinces could be followed. 
Only after the introduction of a new 
registration law in 1938 was it possible 
to carry out current comprehensive in- 
vestigations on the basis of arrival and 
departure registration certificates in all 
parts of the Reich. But the data were 
only partially exploited demographi- 
cally, since these administratively very 
complicated statistics had to be dropped 
again at the beginning of the war. 
After 1945 a number of Lander 


(provinces), employing varying meth- 
ods, resumed these observations of in- 
ternal movement which are so impor- 
tant for an adequate assessment of 
refugees. Since 1950 these statistics 
have been gathered by a unified meth- 
od in all Lcinder of the Republic of 
West Germany. The results give one an 
insight into the process of migration 
according to social and economic char- 
acteristics, never before possible in 
such scope and in such far-reaching 
detail. 

The treatment of the relationships 
between population and economy had 
very much receded into the background 
during the 1930*s. Until 1945 a major 
part of scientific work was dominated 
by population policy considerations. 
From the side of an ever more strongly 
developing sociology, the overemphasis 
of the arithmetical way of proceeding 
and the one-sidedness of the numerical 
investigation of social life were criti- 
cized, and a more inductive approach 
carried on from the sociological per- 
spective was called for. From the dis- 
cussion with theoretical sociology on 
the one side and applied statistics on 
the other, arose the designation of "so- 
ciography” or “empirical sociology” 
(Tonnies, Heberle) for this trend in 
research which was regarded as a subdi- 
vision of sociology. Among the studies 
in which the sociographic method of 
research was applied to individual 
groups in the investigation of social 
phenomena, the works of T. Geiger 
(1932) and Heberle-Mayer (1937) 
should be mentioned as examples of a 
new kind of method and inquiry in 
Germany. 

After the end of World War II Ger- 
man demographers found themselves 
facing a new and very difficult situation. 
Demography was seriously discredited 
by the misuse which the totalitarian 
regime had made of the results of 
demographic research. Therefore, con- 
fidence in the objectivity of scientific 
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investigation and treatment of popula- 
tion problems first had to be regained. 
At the same time, an abundance of 
population problems had to be solved, 
among which the more important in- 
clude: (1) the refugee problem; (2) 
the reconstruction of official statistics- 
population statisticians had to ascer- 
tain the quantitatively comprehensible 
facts of the changed demographic situ- 
ation and make them known to the 
iiblic; (3) the social changes, caused 
ly the war, and their results; (4) the 
exceptionally high mobility of certain 
population groups and its effects; (5) 
the labor shortage arising in the course 
of economic reconstruction; (6) the 
differentiation of the living conditions 
of modern society on the one hand and 
their leveling on the other, with their 
consequences for the structure and de- 
velopment of the population. 

From these comprehensive practical 
problems and through the further elab- 
oration of its scientific procedures, de- 
mography in Germany has taken on a 
new form. It has cut loose from its one- 
sid(?d dependcmcc on political economy 
and also from statistics. It is far more 
sociologically based than before and is 
on the point of developing into an in- 
dependent discipline, as in Anglo-Sax- 
on countries. Of course, here no more 
than in the case of other disciplines 
does independence signify shutting 
one’s self off or desiring to lay exclusive 
claim to an object or method of investi- 
gation. On the contrary, a significant 
characteristic of demography and one 
of its most important tasks in Germany, 
as elsewhere, is the establishment of 
relationships with the border disci- 
plines that are important for the study 
of population problems, whether medi- 
cine, anthropology, or the science of 
history, geography, political economy, 
or sociology. This is the trend in recent 
decades in scientific inquiry in general, 
which is characterized, on the one 
hand, by going into ever greater detail 


in problem formulation and research 
results, and, on the other hand, by at- 
tempting to assimilate the detailed 
findings in a more comprehensive over- 
view and to emphasize the border 
areas. In this task, demography in Ger- 
many, which has been the guest of one 
science after another during the last 
century and a half, has gained its in- 
dependence. Or to put it more exactly, 
regained it, for in its first representa- 
tive, Siissmilch, it was— even though on 
an entirely different level of scientific 
knowledge— completely independent. 

In the postwar development of de- 
mography in Germany, Mackenroth 
(1953) in particular played an impor- 
tant part. The fundamental conception 
of his population theory is based on an 
insight which, in its beginnings, is to 
be found in Karl Marx: there is no uni- 
versally valid law of population in the 
sense of a law of naturcal sciemee; there 
are only historical, i.e., sociological, 
population laws of limited historical 
validity. Population problems stand in 
a close structural relationship with po- 
litical, societal, and social conditions. 
Mackenroth renounced conclusively and 
with a decisiveness probably still not 
reached in other countries those demo- 
graphic theories which, no matter of 
what origin, tried to give a universally 
valid natural scientfic explanation in all 
circumstances. It is the special merit 
of Mackenroth that he gathered the 
widely scattered, existing insights for 
such a population theory into a new 
and convincing system in accordance 
with his basic theoretical position. 

CUimENT STATUS OF DEMOGRAPHY AS 

REFLECTED IN RESEARCH ACTIVITIES 

As one glances over the scientific 
works dealing with demographic prob- 
lems or with areas bordering on de- 
mography which have appeared in 
Germany since the end of World War 
II, an extraordinary diversity is re- 
vealed. The efforts to put social science 
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research on new foundations and to 
apply its findings to the difficult socio- 
political and economic problems have 
worked themselves out in the more 
specialized area of demography. To 
show the diverse trends and the breadth 
of scientific activity, we shall mention 
only those works that are most impor- 
tant and that characterize the present 
position of demography most clearly. 

In a Grundriss der Bcvdlkerun^s- 
wissenschaft. Von U ngern-Sternberg 
and Schiibnell (1950) have undertaken 
to present an introduction to the prob- 
lems as well as a survey of the major 
results of demographic research. In ad- 
dition to the text by Mackenroth which 
has already been mentioned, a compre- 
hensive presentation of population the- 
ory has been published by Charlotte 
Lorenz (1955) in the Ilandhuch der 
Soziologie. A new approach to ascer- 
taining relationships bc'tween popula- 
tion movement and economic structure 
as well as between population move- 
ment and cultural development was 
undertaken by Wagcmann (1918) in 
his theory of the optimal dimensions of 
social structures. With his “deinody- 
namics” he tries to construct a popula- 
tion theory which, in contrast to the 
classical theories, emphasizes the proc- 
esses of population inovnncnt and, 
above all, the accompanying changes 
in the structure of society. 

In the field of mathematical popula- 
tion theory, which had been eminently 
represented in Germany by Knapp 
(1874), Becker, Lexis (1877), Von 
Bortkiewicz (1919), in the postwar 
period the Austrian Wilhelm Winkler 
(1948, 1952) carried on the theory of 
the pure types of the population devel- 
oped by Sundbarg, Knapp, Bortkiewicz 
and Lotka and enriched the system of 
demographic types by a number of ad- 
ditional types. Although we cannot 
enter into the development of demog- 
raphy in Austria, Winkler is to be men- 
tioned in the presentation of German 


demography, since his works have had 
considerable influence on demograpic 
research and theory in Germany. 

Research on the history of popula- 
tion, for which German demography 
is indebted to Beloch, Abel, Keyser 
(1943)— in Switzerland W. Bickel 
wrote a comprehensive history of pop- 
ulation and population policy (1947) 
—also was taken up again after the war. 
In a two-volume work by Kirsten, 
Buchholz, and Kollmann (1956), rela- 
tionships between space and popula- 
tion in world history were examined 
and presented according to areas and 
countries. 

From the anthropological perspec- 
tive, demographic research has been 
enriched substantially by the work of 
Von Eickstedt and Use Schwidetzki 
(1950). Furthermore, mention should 
be made of the Institut fiir angewandtc 
natur- und geisteswissenschaftlichc An- 
thropologic in Berlin-Dahlem (Profes- 
sor IT. Muckermann, director), which 
has carried out demographically sig- 
nificant work. 

In the Akademie fiir Gemeinwirt- 
schaft (Professor Schelsky, director) 
aspects of the sociology of the family, 
especially the variation in social level 
of families with many children, have 
been investigated. 

The problem of the refugee and mi- 
grant in wartime and the postwar peri- 
od has been the object of numerous 
research studies at various institutions. 

At the Institut fiir Weltwirtschaft at 
Kiel, which has long cairicd on demo- 
graphic research on an international 
scale, questions concerning the migrant 
and the labor force potential have been 
studied (by Edding and Ililde Wander, 
among others). 

The Institut fiir empirische Sozi- 
ologie, Hanover/Nuremberg (Professor 
K. V. Mueller, director), has studied 
the absorption of the refugees into the 
indigenous population as well as the re- 
lation between talents and social level. 
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In the Sozialforschungsstelle an der 
Universitat Miinsterin Dortmund (Pro- 
fessor Brepohl, director) there is a spe- 
cial division for demographic research 
(under the direction of Professor Ipsen), 
which has, among other things, turned 
toward studying the population of Ger- 
many and eastern European countries 
as well as problems of metropolitan 
population. In this connection one also 
should mention the many-sided works 
of Elisabeth Pfeil on the occupational 
and social assimilation of the displaced 
persons, on sociological and sociopoliti- 
cal problems of population in industri- 
al areas, and on metropolitan research. 

The Akademie fiir Staatsmedizin in 
Hamburg (Professor Harmsen, direc- 
tor) has conducted research on numer- 
ous social-hygienic problems of mu- 
nicipal populations, as well as on the 
health conditions and the demographic 
status of the population in the Soviet- 
occupied zone of Germany and in the 
Soviet Union. 

The Herder-Institut in Marburg 
(Professor Keyser, director), among 
other things, made the sociobiological 
eflFects of the displacement of persons 
of German ancestry and population 
conditions in east European countries 
the objects of its studies. 

In close co-operation with the Sta- 
tistical Office of the Federal Republic, 
the Institut fiir Raumforschung, Bad 
Godesberg (Dr. Dittrich, director), 
worked on problems relating to migra- 
tion statistics; and the Bundesanstalt 
fiir Landeskunde in Remagen (Profes- 
sor Meynen, director) completed nu- 
merous works in regional anthropoge- 
ography and made cartographic use of 
the results of statistical censuses, in- 
cluding the national census of 1950. 
The Akademie fiir Raumforschung und 
Landesplanung at Hanover (Profes- 
sor Briining, director) has instigated 
and completed a series of demographic 
research studies. In the series pub- 
lished by this institute, the work by 


Scharlau (1953) on population growth 
and livelihood also appeared. 

The Soziographische Institut at the 
University of Frankfurt am Main (Pro- 
fessor Neundorfer, director) carried 
out studies on social structure, the re- 
sults of which are important for many 
diflBcult problems of social reform, and 
also made studies in internal migration, 
rural-urban migrations, and commuting. 
Agrarian sociological studies, which 
dealt largely with demographic prob- 
lems, were initiated and completed by 
the Forschungsstelle der Intemationa- 
len Konferenz fiir Agrarwissenschaft 
(Professor von Dietze, Freiburg im 
Breisgau, director). 

New statistical data— highly detailed 
on both an areal and a subject matter 
basis— were required to carry out near- 
ly all the foregoing research projects. 
The results of population statistics from 
the prewar and wartime period, insofar 
as they were still available, were obso- 
lete. Working in close co-operation 
during the period 1945-50, the provin- 
cial statistical offices, the statistical offi- 
ces of the large cities, and the federal 
statistical offices reconstructed the sys- 
tems of official statistics from both an 
administrative and a methodological 
standpoint. This work was made very 
difficult by the differences in legislation 
and administration among the four 
zones of occupation. Until the census of 
1950 co-operation with the statistical 
headquarters of the Soviet zone of occu- 
pation was still possible, but then it 
ceased. The compilation of population 
statistics by uniform methods and the 
co-ordination of the Liinder statistics in 
this area are the responsibility of a part 
of the Federal Statistical OflBce, the 
Abteilung Bevolkerungs- und Kultur- 
statistik (under the supervision of the 
director. Dr. Horstmann), which oper- 
ates in close connection with the sci- 
entific institutes and administrative 
centers requiring population statistics. 
Scientific projects in the area of popu- 
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lation statistics are co-ordinated, and 
experiences are exchanged. 

Even though in the framework of 
this presentation the listing of scientists, 
institutes, and similar centers in Ger- 
many which are presently engaged in 
demographic study must necessarily re- 
main incomplete, it nevertheless shows 
the breadth of demography being car- 
ried on in Germany today and the di- 
versity of questions being investigated. 

ORGANIZATION OF DEMOGRAPHIC RE- 
SEARCH AND TRAINING FACILITIES 

In surprising contrast to the present 
status of demography and to the need 
for basic demographic research on the 
part of the state and science are, how- 
ever, the scientific, organizational, and 
institutional facilities available to Ger- 
man demography and the financial 
means at its disposal. The situation 
would be still more hopeless were it 
not that new ways are being sought on 
the basis of private, personal initiative 
to create acceptance and work possi- 
bilities for demography in Germany. 
Thus, at the end of 1952 German sci- 
entists and government officials found- 
ed a society for the scientific study of 
population. Its goals are to further de- 
mographic research, to issue a periodical 
and other publications, and to develop 
co-operation with foreign and interna- 
tional societies for the purpose of ex- 
changing experiences. Professor Harm- 
sen is president, and Dr. Horstmann is 
vice-president. 

The Deutsche Akademie fiir Bevol- 
kerungswissenschaft, called into being 
at the beginning of 1953 (whose presi- 
dent is also Professor Harmsen, vice- 
presidents Professor Neundorfer and 
Dr. Horstmann), represents the estab- 
lishment of an association of the de- 
mographers active at German univer- 
sities, higher schools, and scientific 
institutes. It is to co-ordinate demo- 
graphic studies, to plan and support 


scientific research and publications, 
and to advocate scientific population 
studies to the authorities. The means at 
the disposal of both institutions are 
very meager and aside from member- 
ship contributions consist of insignifi- 
cant grants by the state and interested 
individual centers; they do not even 
suffice to publish a periodical of demo- 
graphic studies. The Archiv fiir BevdU 
kerungswissenschaft und Bevolkerungs- 
politik, founded in 1930 by Professor 
Harmsen, had to cease publication in 
1943. The need of such a periodical is 
felt not only in Germany but also by 
demographers in those smaller coun- 
tries of Europe who have a close rela- 
tionship with German science but who 
themselves are unable to maintain in- 
dependent research facilities and to sup- 
port a scientific periodical. The Deut- 
sche Statistische Gesellschaft ( Presi- 
dent Wagner, Vice-President Fiirst) 
also treats demographic problems which 
are publicized in its periodical, Allge- 
meines Statistisches Archiv. For exam- 
ple, the theme of its annual conference 
in 1955 was the contribution of statis- 
tics to the study of relationships be- 
tween population and economics. In 
addition, questions regarding the con- 
cept of family and household as well 
as occupational and regional statistics 
were discussed. But it would be the 
task of a special periodical devoted to 
demographic studies to make research 
projects and research results known in 
the national and international sphere, 
to establish connections with other dis- 
ciplines, and to give the public current 
information on the problems and sig- 
nificance of demographic research. 

The lack of sufficient scientific, or- 
ganizational, and financial means of 
which German demographers have 
complained results, in large part, from 
the position of demography in the Ger- 
man research setup and university op- 
eration. 

At the universities and higher schools 
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in Germany there are no special chairs 
of instruction for demography. Demo- 
graphic problems are dealt with more 
or less incidentally, in the sphere of 
various other disciplines, most often as 
a part of political economy or statistics, 
or in the framework of anthropological, 
geographical, social, medical, or socio- 
logical lectures. There is no special 
chair of instruction in population his- 
tory. Demography is not an examination 
subject in Gennany; demographic re- 
search institutes do not exist. Special 
lectures on general population theory 
were held after the war only at the 
universities of Kiel and Freiburg, and 
in both cases only because of the per- 
sonal interest of the respective profes- 
sors. Consequently, it is very difficult 
for the German student to study demo- 
graphic problems and to treat them in 
the framework of a doctoral work or 
Hahiliiaiionsschrift. Even in population 
statistics, which usually are studied 
along with economic statistics rather 
than alone, the institutes and seminars 
in large part lack the means to acquire 
the necessary literature. 

Without going into an extended dis- 
cussion of the position of demography 
in the Soviet occupation zone of Ger- 
many, it may be said that there also 
demography as an independent disci- 
pline does not exist. Tlie circumstances 
are similar, by the way, in Austria and 
in Switzerland. There demographic 
questions also are dealt with for the 
most part in connection with lectures 
on population statistics. Recently, de- 
mography was admitted as an exami- 
nation subject at the University of Zu- 
rich; at Neuenburg special lectures are 
held on demography in its sociological 
aspect. 

As a result of this neglect of demo- 
graphic research and instruction at the 
German universities and higher schools 
there are very few demographers in 
Germany and practically no possibili- 
ties for training students in this spe- 


cialized area. The demographically 
trained personnel that are needed 
therefore must be trained at the previ- 
ously named institutes, in the statistical 
offices themselves, or through taking 
part in scientific research work. Here 
one is dealing mostly with scientists 
with a self-contained discipline such as 
political economy or sociology, history 
or geography, more rarely medicine or 
jurisprudence. 

rROSPECTS OF DEMOGRAPHY IN GERMANY 

Demography in Germany finds itself 
at the beginning of a new development 
both in the kind of problems it must 
solve and in its theoretical-methodo- 
logical bases and possibilities. The 
highly differentiatc'd social structure of 
modern industrial society will have to 
be studied even more carefully than 
before by all scientific means in order 
to have the necessary knowledge for 
the solution of practical problems in 
the socioscicntific and sociopolitical 
area. To mention a few examples, such 
problems lie in tlie areas of social re- 
form, the social equalization of family 
burdens, tax legislation, the sociopoliti- 
cal and labor market effects of rearma- 
ment, and the relationships between 
social policy, economic policy, and the 
course of the trade cycle. With the fur- 
ther change in the age structure of the 
population, the special problems of the 
process of aging will have to be exam- 
ined more closely, and perhaps also the 
relationship between biological age 
and calendar age in connection with 
employability and the labor supply, the 
development and maintenance of indi- 
vidual working ability and the possibil- 
ity of employment in advanced age, the 
changes in the composition of families 
and the household accompanying the 
process of aging, the change in occupa- 
tions, the care of the aged, etc. To all 
these questions demography has sub- 
stantial contributions to make. The 
mechanization of human labor which 
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is marching on in step with technologi- 
cal progress and, above all, automation 
will put a new kind of question to be 
solved in the area of demography. Ger- 
man demographers will have to give 
special attention to family planning, its 
sociological reasons and economic ef- 
fects, which has been studied very little 
in Germany. The further development 
of the use of atomic energy will, if it 
leads to radiation injuries, raise genetic 
and eugenic problems, and demogra- 
phy must give substantial co-operation 
in mastering them. 

German demography has greatly 
neglected the treatment of economic 
problems in the last two decades. The 
relationships between population and 
economics— in view of the development 
of demography as well as of economic 
theory— may no longer be treated ex- 
clusively or predominantly in a static 
way; they must rather be seen in their 
dynamics. But here science— political 
economy, as well as demography— is 
faced with a broad and as yet little ex- 
plored area. German demography is in- 
debted to the investigations of August 
Losch (1932, 1936) for the first ap- 
proaches to a theoretical formulation 
of the relationships between popula- 
tion and economics that brought in the 
dynamic aspects. The way in which 
phrasing of the question has changed 
in the course of time and the contri- 
butions of population statistics to the 
examination of economic-demographic 
relationships were discussed by Schiib- 
nell (1955). The discussion points up a 
scientific development which was car- 
ried on in Germany by political econo- 
mists and demographers, statisticians 
and sociologists, and which was con- 
nected with names like Mombert, 
Losch, Ropke, Zwiedineck-Siidenhorst, 
Winkler, Heberle, Fritz Meyer, Burg- 
dorfer, Isenberg, and Mackenroth, to 
mention only the most important. The 
theoretical conception of sociologically 
based demographic theory also will 


produce new possibilities of insight in 
the examination of relationships be- 
tween population and economics. 

Among the most pressing problems 
which German demography must in- 
vestigate in the immediate future are 
the examination of the structure of 
families and households and their de- 
velopment; further investigation of 
population mobility and its connection 
with sifting and selection processes; the 
change in the social stratification of the 
population, its causes and effects; the 
preparation of scientifically objective 
and exact material on the question of 
the sociopolitically requisite equaliza- 
tion of family burdens; examination of 
the sociopolitical stratification of the 
population in connection with the ques- 
tions of social mobility, of income strat- 
ification and standard of living; and 
examination of questions concerning 
the need for replacement and provision 
for the population in the various areas 
of the economy. In the methodological 
sphere German demography will have 
to co-operate in the preparation of the 
1960 census and in the execution 
and evaluation of the sample survey 
(Mikrozensus) . The theoretical propo- 
sitions of a sociologically based popu- 
lation theory must be developed fur- 
ther, but at the same time tested again 
and again by application to concrete 
problems, and, if necessary, they must 
be modified. Recently Bickel made a 
contribution in this direction (1956). 

The very mention of these most im- 
portant research tasks to be carried out 
in the future indicates the character- 
istic task of demography to relate the 
scientific knowledge of various disci- 
plines to one another, to stimulate new 
studies from its particular point of 
view, to make the results useful for the 
practical formulation of questions, and 
thereby to put into action the results of 
scientific work. Carrying out these tasks 
requires the collection of basic quanti- 
tative data. To obtain them, methods 
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must be adapted to ascertain ways in 
which complicated and interdependent 
events actually develop. This can be 
achieved only in part by the customary 
complete population enumeration, since 
the detailed and dependable ascertain- 
ment of complicated characteristics is 
not possible by self -enumeration of the 
respondents. The limitations of the 
complete enumeration are especially 
evident when qualitative characteristics 
are requested in addition to the previ- 
ous quantitative ones, when behavior is 
to be explained, or when social rela- 
tionships, social changes, life situations, 
social mobility, etc. are to be explored. 

The Federal Statistical Office has de- 
veloped in its sample survey of popu- 
lation and employment an instrument 
which is able to comprehend exactly 
socioscientific and sociopolitical factual 
situations of the greatest variety. We 
are dealing here with a sample survey 
executed every three months, which 
includes 1 per cent of the population 
once a year and 0.1 per cent the other 
three times. It is carried out with a 
trained staff of interviewers. Besides 
the previously customary cross-section- 
al observation through one-time sam- 
ples, the sample survey offers the pos- 
sibility of longitudinal observations. 
The households included in tire sample 
are questioned repeatedly in a series of 
quarterly censuses. Thus it is possible 
to ascertain the individual changes re- 
lating to persons, the development of 
families and households, and thereby 
the changes in the living circumstances 
and the social mobility of individuals 
and population groups in the course of 
their lives. 

The sample survey will become, es- 
pecially for empirical social research, 
an indispensable instrument for the 
rapid, exact, and informative observa- 
tion of socially and scientifically impor- 
tant facts and changes as well as their 
causes and effects. Through these cen- 
suses carried out under official auspices. 


current material will be placed at the 
disposal of German demography and 
will be especially valuable for research. 

To carry out tiiese tasks so important 
for the political, social, and economic 
life of the German population, demog- 
raphy must be supported by the state 
on an equal basis with the other sci- 
ences in Germany. (In Germany there 
are no universities and great research 
institutes erected and operated by pri- 
vate, non-govemmental means as there 
are, for instance, in the United States. ) 
Demography also will have to be rec- 
ognized as an area of research and in- 
struction at German universities and 
higher schools, as has long been the 
case in many other countries. Further- 
more, sufficient funds must be made 
available for the establishment and 
maintenance of demographic institutes 
and seminars, the publication of a peri- 
odical of demographic studies, and the 
execution of demographic investiga- 
tions. Even in general education, atten- 
tion should be given to demographic 
questions in the framework of educa- 
tion for citizenship. Finally, press, ra- 
dio, and film must be kept up to date 
on demographic problems and the re- 
sults of demographic research; greater 
publicity must be obtained for this 
branch of science, which is so impor- 
tant to the life of the nation and to in- 
ternational relations— to be sure, not to 
shape political opinion with regard to 
population, but to give a scientifically 
objective clarification and presentation 
of the facts in the case. 
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JO. Contributions of Italy to Demography^ 

ALESSANDRO COSTANZO 


This paper attempts to indicate the 
salient aspects of the study of demog- 
raphy in Italy and its development in 
that country. We will deal only with 
descriptive and empirical demography, 
excluding the history of methods of 
collecting data and omitting considera- 
tion of population policies. We make a 
sharp distinction between population 
theory, which will be considered only 
briefly, and the quantitative study of 
demographic phenomena, which is the 
main topic of the paper. 

POPULATION THEORY 

A lively interest in population prob- 
lems has been expressed by Italian stu- 
dents of political and economic matters, 
as well as specialists in demography, 
since the fifteen century. In the period 
before Malthus important political 
writers were Machiavelli, Botero, Pa- 
ruta, Zuccolo, Chiarainonti, Denina, 
and Brustolini. Economists writing on 
population included Algarotti, Bandini, 
Beccaria, Belloni, Briganti, Carli, Cor- 
naro, D’Arco, Filangieri, Genovesi, Or- 
tes, Palmieri, Ricci, Vasco, and Verri. 
(See Costanzo, 1957.) None of these 
students denied that population would 
grow more rapidly than it actually does 
if it did not encounter obstacles, pri- 
marily limits on the means of subsist- 
ence. However, they varied greatly in 
their optimism concerning the possibil- 
ity and consequences of a disequilibri- 
um between population and subsist- 

1 Editors' Note.— This is a greatly abridged 
translation of Professor Costanzo’s paper, 
which, it is hoped, will be published in full in 
its original form. 


ence. Ortes was perhaps the closest to 
Malthus in his ideas as well as one of 
the closest chronologically. 

There has been much discussion 
about whether Malthus had any pre- 
cursors in Italy. Certainly the central 
idea of Malthusian theory had been ex- 
pressed long before his time, in Italy 
as well as in Malthus' own country. 
Ortes had pointed out the difference in 
the potential rates of increase of popu- 
lation and the means of subsistence 
and had stated the law of geometri- 
cal growth of population. Geometric 
growth was also recognized by Comaro 
and Zuccolo. The greater success of 
Malthus' version was doubtless due to 
the trenchant manner in which he 
posed the problem and to the perti- 
nence of his discussion to social contro- 
versies occurring in the period in which 
he wrote. 

For many decades after Malthus 
writings on population theory were 
largely polemical treatments of his 
actual or supposed ideas. Nineteenth- 
century writers involved in controversy 
over Malthusian ideas included such 
economists and statisticians as Benini, 
Cagnazzi, Ferrara, Gioia, Loria, G. 
Majorana, S. Majorana, Martello, Mes- 
sedaglia, Nitti, Parcsi, Pareto, Roma- 
gnosi, Rossi, Zorli, Virgili, and others 
whose views cannot be described in- 
dividually for lack of space. 

It was only toward the middle of the 
last century that the work of Verhulst, 
taken up and developed in the 1920's 
by Pearl and Reed, indicated an em- 
pirical method of identifying the law 
of population growth in terms of the 
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by observations on the causes of mor- 
tality differences among various re- 
gions. All these tables were constructed 
on the basis of numbers of deaths 
alone; therefore, they did not represent 
accurately the existing mortality levels. 
However, this work was evidence of a 
growing interest in the quantitative 
study of population. 

DKMOCRAPUIC STUDIES IN rHE FUIST HALF 
OF THE NINETEENIH CENTURY 

At the beginning of the last century, 
as the demographic interests of scholars 
became stronger, they spread into re- 
lated fields, particularly what would be 
called today the field of biometry. We 
must give some attention to these inter- 
ests, not only because they have l)ecn 
an important part of the Italian contri- 
bution to demography, but also be- 
cause, as Boldrini observes, there is 
little difference between biometric 
phenomena in the strict sense and 
demographic phenomena. 

M. Gioja studied seasonal variations 
in the sex ratio at birth and concluded 
that heat was favorable to the produc- 
tion of males; Calindri anived at the 
same conclusion senne years later. Gioja 
also advanced the hypothesis that stat- 
ure is influenced by climate, asserting 
that greater height is common to coun- 
tries where cold is pungent but not ex- 
cessive. These studies are worth noting 
as the first contributions to subjects 
which were to be taken up later in 
much greater detail. Even in this early 
period there were investigations of 
medical statistics purporting to dem- 
onstrate the influence of atmospheric 
conditions on such characteristics as 
age at puberty, age at marriage, and life 
expectancy. There were also studies by 
Gioja on the impact of famine on demo- 
graphic phenomena and by Bianchi on 
differential fertility by occupations. 

A statistician and physician, De 
Renzi (1838) was the first to examine 
the selective effect of constitution on 


mortality, in addition to examining the 
influence of variations of atmospheric 
pressure and temperature on morbidity. 
He can therefore be considered a pred- 
ecessor of the school of constitutional 
physicians who some decades later 
were to take up the broader problem 
of the relationships between body de- 
velopment and morbidity and mortal- 
ity, and he gave impetus to the recent 
investigations of constitutional demog- 
raphers who have meticulously exam- 
inc’d the problem posed by these phy- 
sicians. 

1>EMC)GRAPIIIC S'lUDIES IN THE SECOND 
HAIJ* OF ITIE NINETEENTH 
CENllIRY 

llie Italian contribution to biometric- 
anthropometric-demograjfliic studies in- 
creased rapidly after the middle of the 
century, producing a voluminous body 
of investigations that cannot be men- 
tioned individually (see Bodio, 1885). 
We shall atempt only to give a broad 
view of theses studies. 

The application of the statistical 
method to the study of such social phe- 
nomena as criminality, suicide, and 
prostitution revealed the influence of 
factors which are independent, or near- 
ly so, ol individual volition— age, sex, 
marital status, social class, educational 
level, and ('iiviron mental conditions. 
I’hcse results were supplemented by 
the contributions of the anthropological 
school (especially Mantegazza and 
Lombroso) which related these mani- 
festations of moral life— delinquency in 
particular— to constitutional character- 
istics, especially craniometrie charac- 
ten'stics. Most of these studies deseiwe 
notice, not for the importance of their 
results nor for their rather elementary 
methods of research, but because of 
the vigorous and controversial scien- 
tific movement which they initiated. 
The positive school of criminology- 
in particular, Lombroso, Ferri, and 
Garofalo— shifted attention to the crim- 
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inal himself, starting from the observa- 
tion that his volition is nullified or 
modified by his constitution and envi- 
ronment. 

In the final decades of the century 
many demographic phenomena were 
subjected to quantitative inquiry with 
more and more advanced methods de- 
rived from mathematics and and prob- 
ability theory. Morselli (1880) repre- 
sented a notable example of this 
tendency in his recognition of the need 
to supplement the study of averages 
with the analysis of variability. 

Among the numerous subjects stud- 
ied are the classification of the Italian 
population by age in studies by Rarneri, 
Armenante, Fabris, Novellis, and by 
Perozzo (1885), who used interpola- 
tion to subdivide quinquennial age 
classes by single years of age; the mor- 
tality tables of Rey, Armenante, Fano, 
and Rarneri; and various mortality 
studies by Sormani, Rarneri, Perozzo, 
Mauro, and Favero. Other investiga- 
tions were conducted on an explicitly 
empirical basis, for example: Messa- 
daglia’s study on the expectation of 
life; Morpurgo’s investigations antici- 
pating Renini's conclusions on seasonal 
patterns of conceptions and deatlis, the 
work of Boccardo on the sex ratio, the 
research of G. S. del Vecchio on the 
effects of marriages among blood rela- 
tions, that of Sormani on climatic and 
seasonal effects on natality and mortal- 
ity, and the work of Perozzo (1883) 
which applied elaborate probability 
schemes to the distribution of marriages 
according to the age of the spouses. 

During this period investigations of 
historical demography were pursued 
vigorously, following the valuable earli- 
er studies of Lastri, Rosario, Cagnazzi, 
Calindri, Scuderi, Serristori, Ferrario, 
and Zuccagni-Orlandini. Fundamental 
accomplishments in this field were 
made by Castiglioni (1862) and espe- 
cially by Beloch ( 1886, 1908, and other 


works), who made noteworthy studies 
of ancient Italian populations. The in- 
terest in historical demography has 
persisted; it is represented by the work 
of the Comitato Italiano per lo Studio 
dei Problemi della Popolazione ( 1933- 
40), which led to the publication of a 
mass of information about the existing 
demographic data for a number of 
Italian communities. 

An almost contemporaneous interest 
in biometrie and anthropometric studies 
developed and reached its zenith only 
in recent years. Lombroso’s investiga- 
tions of group differences in stature 
were methodologically defective. Pe- 
rozzo concluded that there was an Ital- 
ian type with respect to stature, and 
Raseri erroneously discerned a tend- 
ency for Italian stature to diminish 
over time. R. Livi (1896 and other 
works) made the first and only great 
anthropometric study on Italian sol- 
diers; he pointed out Bertillon's error 
in attributing the bimodal distribution 
of the stature of draftees to the pres- 
ence in their district of origin of two 
racial groups. Pagliani thought he rec- 
ognized the effect of racial mixture in 
the distribution of draftees by stature, 
but the effect that he noticed was mere- 
ly an artifact of arithmetical rounding. 

De Rossi was one of the first to study 
temporal variations in average stature, 
a subject studied subsequently by many 
other scholars. Increases in average 
stature were noted by Boldrini, L. Livi, 
and Gini. Fucci thought he recognized 
a countertendency toward diminution 
of stature in conscripts called in World 
War I, but this phenomenon was due 
to the progressive lowering of age at 
induction. The present writer ( Costan- 
zo, 1948, 1952), in the most recent 
studies of this problem, used long seri(\s 
of military data to demonstrate an in- 
creasing trend in stature for Pied- 
montese men over a period of nearly a 
century and a half and for the total 
group of Italian men twenty years old 
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over a period of about two-thirds of a 
century. 

DEMOGRAPHIC STUDIES IN THE 
TWENTIETH CENTURY 

Systematic Treatment of Demographic 

Problems 

In the latter part of the nineteenth 
century, demography came to be dis- 
tinguished from statistics. Investigators 
no longer found it necessary to contrast 
“demography*'— the empirical, statisti- 
cal study of population phenomena— 
with “demology,” or population studies 
undertaken from the standpoint of oth- 
er natural and social sciences. The 
former term (coined by Guillard in 
France) was accepted as embracing the 
entire field. Thus the way was prepared 
for the first systematic treatise on the 
subject. In his Principles of Demogra- 
phtj Benini ( 1901 ) organized his expo- 
sition around the two fundamental the- 
ories of population quality and popula- 
tion quantity. The former emphasizes 
individual biosocial differences as a 
basis of social selection and social co- 
hesion; the latter studies the conditions 
of continuity and growth of population, 
with special reference to limitations on 
the resources necessary to support 
growth. Benini considered that cohe- 
sion and continuity are the sah'ent facts 
of human society. His work was impor- 
tant in itself, and it became a basis for 
subsequent extensive empirical investi- 
gations using statistical data not avail- 
able to Benini. 

A few years later Colajanni (1904) 
published a treatise on demography; 
he arranged his material in terms of 
the traditional distinction between the 
state and the movement of population. 

Several systematic works have ap- 
peared in recent years. Both Zingali 
(1930) and Savorgnan (1936) follow 
die traditional plan of organization; 
the latter introduces considerable soci- 
ological material and emphasizes the 
importance of population as a factor 


in social evolution. Luzzatto-Fegiz 
(1951) treats natality, mortality, and 
migration as a framework for studying 
population movements, but he also or- 
ganizes part of his material around the 
processes of family formation, develop- 
ment, and dissolution. Livi (1940) or- 
ders his treatment of demographic 
phenomena in terms of his naturalistic 
conception of the bases of social organ- 
ization. Lasorsa (1952), after an intro- 
duction on techniques of data collection 
and analysis, frames his exposition in 
terms of morphological and biosocial 
considerations and emphasizes the 
regularities observed to exist in such 
phenomena. 

Boldrini (1956), who is to be cred- 
ited with the most recent systematic 
work, presents a functional classifica- 
tion based on the distinction between 
demographic statistics and scientific de- 
mography; he stresses the distinction 
between the tools of scientific research 
and research itself. It is to the latter 
that the author devotes most of his at- 
tention, and he presents a number of 
original contributions. He has also ac- 
complished a much-needed systemati- 
zation of the bio-anthropometric work 
which is closely related to demography 
(Boldrini, 1927, 1934, 1950, and other 
works ) . 

The many contributions of Gini, 
spread over diverse subjects, are partly 
integrated by his central conception of 
the cyclical movement of population 
and by his views on population policy. 

The review of particular demo- 
graphic problems will necessarily be 
superficial and selective because of the 
large number of contributions by recent 
and contemporary Italian statisticians 
and demographers. 

The Sex Ratio of Births 

and Conceptions 

This problem, which has long at- 
tracted Italian scholars, acquired par- 
ticular interest when developments in 
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genetics seemed to cast doubt on pre- 
vious demographic findings on the sex 
ratios of live births, stillbirths, and mis- 
carriages. After Gini’s studies early in 
the century, Boldrini took up the prob- 
lem in an effort to reconcile the real 
and supposed facts with genetic theory. 
He concluded, with the support of 
studies by Alberti and De Lisi, that 
the unknown primary sex ratio would 
not have to differ significantly from the 
secondary sex ratio ascertained by de- 
mographers. The predominance of male 
fetuses in miscarriages after a certain 
stage of intra-uterine life is probably 
compensated— at least in part— by a 
predominance of females in the very 
early stages, when the determination 
of sex is very difficult and subject to 
considerable error with present clinical 
techniques. The departure of the ratio 
from unity even at conception can be 
explained on hypotheses formulated by 
geneticists— particularly that of Mor- 
gan, which states that the theoretical 
ratio exceeds unity somewhat because 
of the greater motility of the sperma- 
tozoa carrying the Y chromosome 
(Boldrini, 1928a). 

There is no room to mention the 
numerous studies and discussions of 
this question, but there is a recent in- 
vestigation by Colombo (1955) which 
supports Boldrini’s thesis and a contri- 
bution by Savorgnan (1955), who 
agrees with Boldrini and maintains that 
intra-uterine mortality takes almost 
equal numbers of males and females. 
The problems of the relative frequency 
and sex ratios of plural births have also 
been investigated by a number of 
workers, including Benini, Gini, Bol- 
drini, L. Livi, Amato, and Vajani. 

Natality 

The phenomenon of natality has un- 
dergone extensive investigation by 
scholars using both official compila- 
tions of statistics and data secured in 
special investigations. In his investiga- 


tion of illegitimacy Boldrini (1933) 
stated that the low rate of illegitimacy 
is partly explained by the high fre- 
quency with which illegitimate preg- 
nancies are interrupted and by the high 
rate of neonatal mortality of illegiti- 
mate births. Colombo (1951) has con- 
tributed a broad study of the rise of 
the birth rate which occurred in many 
countries during World War II. He in- 
dicates that a probable cause of this 
fluctuation is the temporary weakening 
of rational restraints on the procreative 
instinct— an interpretation supported by 
the fact that in many countries the rise 
in the birth rate has been followed by 
a decline. Returning to a subject inves- 
tigated earlier by Mortara, De Castro 
(1934) studied antenuptial concep- 
tions and pointed out their low fre- 
quency in Italy, their prevalence in 
both large and small cities and in rural 
areas, their inverse relationship with 
age of parents, and their relationship 
with religious sentiments and social 
conditions of the parents. Vianelli 
(1939) showed that in depressions the 
number of illegitimate births increases 
while legitimate births from antenup- 
tial conceptions decrease— phenomena 
which he explains in terms of the post- 
ponement of marriage. D*EIia (1943) 
presents a critique of conventional for- 
mulas for measuring effective fertility, 
proposes certain improvements, and in- 
dicates the differences between two al- 
ternative methods— differences which 
are rather slight if one disregards pe- 
riods of rising infant mortality. 

The problems which dominate the 
empirical work on natality, however, 
are those of the fecundability, prolifi- 
cacy, and fertility of women. Using 
data on the wives of soldiers who had 
received brief leaves during World 
War I, Boldrini (1919a) made the first 
calculation for a defined population of 
the fecundability of women, defined as 
the probability that a woman will con- 
ceive when exposed to the risk of fer- 
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tilization. A simple and ingenious 
method, employing statistics on first 
births by number of months elapsed 
since marriage, was proposed by Gini 
(]924, 1925). He concluded that the 
fecundability of woincm married for the 
first time is constant from one popula- 
tion to another and constant over time 
in the same population, despite the 
great diminution in natality. Further 
investigations of this problem were 
mad(i by De Meo and Naddeo. It is 
impossible to summarize the extensive 
literature on fertility; important con- 
tributions were made by Boldrini, Del 
Chiaro, D*Elia, De Vergottini (1936, 
1937fl, h, 1939), Fedcrici, Gini, Lasorsa 
(1954), Lenti (1935, 1937, 1939, 1940), 
Livi (1940), Maroi, Mortara, Parenti 
(1939), Paglino, and Vainpa. 

The problem of differential repro- 
ductivity has been illuminated by the 
studies of Golzio and Battara (1934), 
who found especially low marital fer- 
tility in marriages celcbrati'd in civil 
ceremonies. (See also Gini, 1936; Fc- 
derici, 1939.) Savorgnan (1942 and 
earlier publications) tlioronghly stud- 
i('d the fertility of the aiistoeracy. Bol- 
drini (1932) has given a plausible ex- 
planation of the differential fertility of 
the social classes in terms of the differ- 
ing constitutional characteristics of the 
social classes and the variation in fer- 
tility by constitutional type. 

The causes of the decline in natality 
have been debated at length. An im- 
portant study (Molinari, 1933) which 
attempted to ascertain these causes 
was sponsored in 1928 by the Istituto 
Centrale di Statistica; it concerned cer- 
tain Italian municipalities in which the 
decline in natality between 1911 and 
1921 was particularly pronounced. The 
results, which were based on questions 
addressed to municipal officials and 
must be accepted witli caution, indi- 
cated that voluntary limitation far out- 
weighed biological factors. Reasons for 
the use of contraceptive measures were 


studied by De Castro (1938). Somo- 
gyi's (1933) investigation suggested 
that both differential fertility and the 
decline in natality are due to a complex 
of social and economic factors. Boldrini 
(1956) studied the trend of marital 
fertility in terms of duration of mar- 
riage; he concluded that declining na- 
tality cannot be produced by biological 
causes, which operate very slowly, but 
only by the desire to reduce the num- 
ber of births. Gini (1940), taking up 
the subject again, reasserted the prin- 
ciples underlying his cyclical theory of 
population. Declining natality, he 
stated, is due cither to the strengthen- 
ing of the force of reason or to a dimi- 
nution in the force of the reproductive 
instinct. Gini did not exclude reason, 
but he thought that all the instincts re- 
lated to reproduction had lost part of 
their strength. Instinct being a biologi- 
cal phenomenon, the weakening of the 
reproductive instinct would be an in- 
direct manifestation of a decline in 
physiological fecundity, and it would 
have a biological basis. 

Mortality 

Mortality has been studied at sev- 
eral stages of the life cycl(‘. Alberti’s 
(1934) work on the population of Mi- 
lan is important methodologically for 
its contribution to the measurement of 
abortion. Studies on trends in stillbirths 
have b(’en made by Lenzi, on the re- 
lation of stillbirths to the interval be- 
tween births by De Vi^rgottini, and on 
the relation of stillbirths to duration of 
marriage, ortler of birth, and occupa- 
tion by D’Elia. Significant studies of 
infant mortality, from a variety of view- 
points, have been published by Bar- 
beri, Caranti, Del Chiaro, D’Elia, Gal- 
van i, and Savorgnan. 

But it is perhaps mortality by cause 
which has attracted the greatest atten- 
tion. The studies of Ugge (1928) deal 
with the comparability of causc-spe- 
cific mortality rates. He shows that in- 
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ternational comparisons lead to con- 
clusions on the basis of corrected rates 
quite different from those on the basis 
of uncorrected rates. He also indicates 
that declining death rates from infant 
diseases, infectious diseases, and acute 
respiratory diseases contributed heav- 
ily to declining mortality in Italy be- 
tween 1911 and 1921, while mortality 
from pulmonary tuberculosis, typhoid 
fever, tumors, apoplexy, and heart dis- 
ease hardly decreased at all. Boldrini 
(1928h) has classified causes of death 
in terms of the constitutional or physio- 
logical types most susceptible to them. 
Eliminating the influence of changes in 
age composition, he shows that the de- 
cline in general mortality for the pe- 
riod 1911-21 was mainly due to the 
decline in death rates from respiratory 
diseases which affect principally indi- 
viduals having a long-shaped body 
structure. Such a finding helps to ex- 
plain the gradual increase in stature 
over time (mentioned earlier) in terms 
of the greater chance of survival of this 
type as compared with the opposite 
t^e possessing a short-shaped body 
structure. Others contributing studies 
on cause of death include Niceforo, 
L. Livi, Ferrari, Tizzano, L'Eltore, and 
Barberi ( 1954 ) ; Barberi presented a 
unique investigation ol joint causes of 
death and demonstrated associations 
among various causes. 

The measurement of proba1)ilities of 
death as a function of age was, as indi- 
cated above, one of the topics that first 
claimed the attention of Italian de- 
mographers. This interest has contin- 
ued. The mortality tables of Perozzo, 
Bagni, and Bcneduce, prepared in con- 
nection with the censuses of 1881, 1901, 
and 1911, respectively, carry forward 
the earher series of life tables, but with 
greatly improved techniques. Later 
technical contributions to life-table 
construction were made by F. Vinci, 
by Mortara (1914)— who prepared the 
only life tables by single causes of 


death— and by Gini and Galvani 
(1931), who presented life tables for 
1921-22 in a work of fundamental im- 
portance to tliis field. Galvani also pre- 
pared tables on the basis of tlie 1931 
census. Life tables for 1935-36 were 
prepared by Mirri, but they had to be 
limited to females because great num- 
bers of males were out of the country 
in this period. 

Boldrini prepared hfe tables for sev- 
eral countries describing the rate at 
which the initial cohort of men about 
to be drafted underwent attrition. The 
mortality data were shown in combina- 
tion with factors representing fitness 
for military service by age. Boldrini’s 
use of life tables to study this problem 
of military importance was a unique 
Italian contribution in this field. 

Const it utionol Detnography 

A half-century has now elapsed 
since Achille de Giovanni founded the 
Italian school of constitutional demog- 
raphy. He criticized prevailing etiologi- 
cal theories and asserted that the course 
of disease varies according to morpho- 
logical type. According to the constitu- 
tionalists, harmoniously developed in- 
dividuals resist mortality longer than 
those with a long-shaped or a short- 
shaped body structure. The long- 
shaped individuals have a strong tend- 
ency to contract diseases of the re- 
spiratory system and especially pulmo- 
naiy tuberculosis, while short-shaped 
individuals are prone to diseases of the 
circulatory and digestive systems. But 
the development of the constitutional 
doctrine, to which Pendc and Viola 
contributed greatly, rested on defec- 
tive data— data secured in medical clin- 
ics and not representative of the gen- 
eral population in which selective mor- 
tality occurs. Boldrini ( 1925 and ear- 
lier works) is credited with attacking 
the problem from the demographic 
standpoint and with making funda- 
mental contributions to it. Acc‘ording 
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to his results, while the selectivity of 
pathogenic causes occurs substantially 
as Giovanni indicated, it is not the har- 
moniously developed type that proves 
the strongest but a type characterized 
by a slight dominance of transverse 
over longitudinal development, i.e., a 
moderately short-shaped type. 

Boldrini’s results were substantially 
confirmed by a number of investigators 
and in particular by the research of 
Costanzo (1936) on the male inhab- 
itants of the town of Casale Monfer- 
rato (Piedmont, Italy), who were fol- 
lowed from age twenty until death, the 
cause of which was ascertained. 

Although it is well to suspend judg- 
ment pending further studies, data col- 
lected by Costanzo ( 1939 ) strongly in- 
dicate a connection between pigmenta- 
tion and robustness, as shown by the 
proportion of males temporarily or per- 
manently unfit for military service; tlie 
subjects with light pigmentation were 
at a disadvantage. The body constitu- 
tion therefore appears to be a selective 
factor not only in its morphological as- 
pect but also in certain qualitative 
characteristics. Owing to this research 
in constitutional demography, it has be- 
come possible to include a new selec- 
tive factor in the list of known elements 
producing mortality differentials— such 
as age, sex, marital status, social condi- 
tion, and race. 

The achievements of constitutional 
demography are not limited to findings 
on morbidity and mortality. Boldrini 
(1931) verified empirically a fertility 
differential in biotypes in favor of the 
short-shaped type. Pendc and Bene- 
detti likewise found liigh fertility to be 
associated with a short-shaped body 
structure. Despite some uncertainties 
and inconsistencies, studies in various 
parts of Italy (for the Comitato Ita- 
liano per lo Studio dei Problemi della 
Popolazione) to ascertain anthropo- 
metric and constitutional characteris- 


tics of the parents of large families sub- 
stantially confirmed Boldrini’s results. 

The recent research in this field, 
while it was able to reach conclusions 
which formerly could not be demon- 
strated, only represents the latest de- 
velopment of ideas already expressed 
by Renzi. After Quetelet’s theoretical 
elaboration, these ideas found applica- 
tions in the work of the anthropologi- 
cal school, which connected moral and 
physical characteristics with anthro- 
pometric characteristics in a cause and 
effect relationship. 

Nuptiality and Assortative Mating 

The aspect of nuptiality which seems 
to have interested Italian demogra- 
phers the most is the phenomenon of 
similarity of spouses. The first studies 
of marital selection are by Benini 
(1901), who regarded marriage as a 
phenomenon of the forces of cohesion 
and repulsion which play a fundamen- 
tal role in his qualitative theory of pop- 
ulation. Numerous subsequent studies 
improved the methods of studying the 
problem and accumulated more knowl- 
edge about assortative mating. Con- 
tributions by Bachi, Bandettini, Bram- 
billa, Castrilli, D. de Castro, De Meo, 
De Vergottini (1955), Genna, Mor- 
tara, Pompilj, Savorgnan, and Ugge 
established the importance of age, pre- 
vious marital status, religion, national- 
ity, economic and social factors, and 
even some qualitative and quantitative 
physical characteristics as factors in 
mate selection. 

Although it was carried out later 
than in some other countries, there has 
also been some research using existing 
statistical data to compute nuptial 
probabilities and changes in marital 
status as a function of age. The Italian 
pioneer in these studies was Mortara 
(1908, 1909), who prepared mortality 
and nuptiality tables using data of the 
1901 census and vital statistics for 
1899-1902. Owing to a lack of requisite 
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data, few investigators followed up 
Mortara’s work. Much later, Somogyi 
(1937) used 1931 census data and 
1930-32 vital statistics to prepare nup- 
tiality tables for single persons of both 
sexes, widows, and widowers; he also 
prepared tables of widowhood sepa- 
rately for each sex. On the basis of 
these and life tables he worked out 
tables for both sexes showing the at* 
trition of the single population by ma- 
nage and death. Medani and Parepti 
( 1938 ) also made contributions to this 
problem. 

A recent study by Colombo (1954) 
discusses various hypotheses on the 
basis of which forecasts of trends in 
marriage rates might be made; this is 
a subject of considerable interest inas- 
much as future movements of natality 
depend in part on the number of mar- 
riages which will occur. 

Seasonal Patterns of Demographic 

Phenomena 

Cycles in demographic phenomena— 
births and deaths in particular— have 
been studied in terms of seasons and 
shorter intervals, such as the week. The 
results are interesting from a sociologi- 
cal standpoint. The findings on births 
suggest that some biological factor is 
responsible for the observed patterns. 
Breseiani-Turroni (1912) pointed out 
that the seasonal pattern of births var- 
ies from one country to another and 
changes in amplitude over time. La- 
sorsa (1934) studied seasonal variation 
in mortality by cause of death, relating 
its pattern to meteorological conditions 
and showing that they influence causes 
differentially. 

L. Livi (1938) noted an increase in 
the number of births registered toward 
the end of the week and suggested that 
the phenomenon might reflect the fa- 
tigue of the pregnant women. Maroi 
(1954) found the number of births re- 
ported to be largest on Sundays and 
Mondays and smallest on Fridays and 


the seventeenth of the month. This is 
apparently the Qpn$^uence of the su- 
perstition days 

hJfloeeS parents misre- 
port, The weejely cycle 

of deatW ^mcides with th^t of births, 
wA ^ vjij^tSon. tpo, does not seem 
iMcIdiffi||5t^:' 

‘ <1955) at another 

concju^l^ ‘ spi^aliy col- 

Ipcted at H Mi- 
lan and el an appro- 

priate probaMity ' model. He noted 
that the, observed data vary from the 
theoretipal frequencies enfly tp a degree 
attributable to chance, and he there- 
fore concluded that the variation is 
void of any biological significance and 
is a product of psychological and social 
factors. 

The seasonal variation in births has 
been recognized for more than a cen- 
tury, and various writers have put forth 
a number of hypotheses to explain it. 
Are the causes biological or simply en- 
vironmental and social? Benini con- 
cluded that the same set of physical 
and psychological factors acts on both 
mortality and conceptions to produce 
their seasonal patterns. Girii expressed 
doubt of a biological explanation and 
attributed great importance to such so- 
cial factors as occupation, civil and re- 
ligious customs, migration, and varia- 
tions in the number of marriages. 
These factors are thought to exert such 
an influence on births that it is impos- 
sible to decide whether seasonal varia- 
tions in reproductive capacity have an 
independent effect. 

In a profound analysis of seasonal 
variation Luzzatto-Fegiz (1925^/) noted 
that the usual explanation of the sea- 
sonal pattern of conceptions relates it 
to presumed variations in the fre- 
quency of sexual intercourse. However, 
this author believed that there is sea- 
sonal variation in tlie procreative power 
of the male and in the ability of the 
female to become pregnant. He claimed 
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that the initial maximum of births at 
the beginning of the year reflects the 
high fecundity of intercourse in the 
spring and that the autumn secondary 
maximum is a consequence of the first. 
Tliis hypothesis seems to be supported 
by the similarity in seasonal pattern of 
legitimate and illegitimate births— 
which suggests a cause independent of 
marriage. 

Meanwhile, Boldrini (19196) fo- 
cused attention on the family, asking 
whether there was seasonal variation 
in the procreative capacity of individ- 
ual men and women. He concluded 
that variation in fecundity over the 
year cannot be excluded but that it 
would be a characteristic of the indi- 
vidual instead of the speeies. 

Population Projections 

Knowledge of the components of 
population change was first used in 
making population projections by Gini 
and De Finctti (1931); their projec- 
tions covered the period 1921-61. The 
results are no longer of practical value, 
owing to the demographic influence of 
the war, but th(^ methodological value 
of the work remains. Recently De Meo 
(1952, 1954) calculated the probable 
Italian population up to 2001; because 
of the plausibility of his hypotheses 
and the careful methods used, his pro- 
jections are among the best available. 
Different hypotheses were employed in 
the calculations made by Somogyi 
(1954) and by the Tstituto Centrale di 
Statistica. The latter (so far not pub- 
lished) are based on two series show- 
ing the most probable trend of natality 
and mortality instead of on the so- 
called optimistic and pessimistic hy- 
pothesis. 

The projections of Gini and De Fi- 
netti were used by Ugge to evaluate 
the possible social effects of future pop- 
ulation changes, particularly the size of 
military cohorts, the economically ac- 


tive population, and the pattern of 
consumption and earnings. 

Miscellaneous Demographic Problems 

A variety of other subjects have been 
studied by numerous Italian scholars. 
D’Addario (1934) introduced the con- 
cept of “agglomeration” and measured 
differential population agglomeration 
in the Italian departments. Gini and 
others (1933) conducted an extensive 
inquiry into the center of gravity and 
the median center of the Italian popu- 
lation, and they calculated the mean 
centers of numerous demographic, eco- 
nomic, and social phenomena. Ugge 
and others (1934) calculated the geo- 
graphical co-ordinates of the Italian 
population. 

Considerable attention was given to 
the problem of war and population in 
the years immediately following World 
War I. Writers such as Gini, Savor- 
gnan, Maroi (1919, 1921), L. Livi, 
Roldrini, D’Addario, and L'Eltore dis- 
cussed both the role of demographic 
factors in the etiology of conflicts and 
the demogiapliic, eugenic, and dys- 
genic effects of wars. 

An inler(\sling aspect of the evolu- 
tion of demographic aggregates was 
discussed bv 1 Aizzatto-Fe'giz (19256); 
he examined the processes of expan- 
sion, involution, and substitution in the 
various family lines of a group of im- 
migrants and their descendants where 
the immigrants were biologically su- 
perior to the natives. lie indicated that 
the gradual assimilation of such a 
group allows customs, institutions, and 
languages to remain relatively un- 
changed over long periods. 

In the field of vital statistics delayed 
reports of births have interested Italian 
demographers ever since Benini called 
attention to the problem toward the 
end of the last century. Further con- 
tributions were made by Corridore and 
L. Livi ( 1929 ) ; the latter carried out a 
research project for the Istituto Gen- 
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trale di Statistica to determine geo- 
graphic variations in the frequency of 
delayed reports. Gini and others ( 1954) 
have recently presented new materials 
which confirm previous conclusions on 
the subject. Other writers dealing with 
the problem include D’Addario (1934), 
Barberi, Battara, and Maroi. 

Fortunati (1934) studied variations 
in natality, mortality, and nuptiality as 
a function of size of community; his re- 
sults were recently confirmed by Scar- 
dovi (1955). 

The differential growth of the social 
classes as a consequence of differential 
natality and mortality has been inves- 
tigated by Gini (1936), L. Livi, and 
Battara. Ugge (1933) investigated re- 
ligious differentials in birth rates. An 
important recent study by Somogyi 
(1956) contains detailed information 
on length of prc'gnancy, birth weight 
according to length of pregnancy, sex, 
vitality, legitimacy of births, and mul- 
tiple births. 

Migratory movements, of particular 
importance in Italy’s case, have at- 
tracted attention since^ the beginning 
of the centuiy. Studies on the economic 
value of emigrants, assimilation, and 
eugenic effects of emigiation have been 
contributed by Savorgnan, L. Livi, De 
Vergottini (1940), Gini, Mortara, La- 
sorsa, and Parenti and Pierfrancesco 
(1954). 

Calculations of the money value of a 
man go back to Engel, who had some 
precursors— at least as far as the con- 
cept is concerned— in Italy. At the be- 
ginning of the nineteenth century 
Gioja considered the variation in eco- 
nomic value of individuals according to 
age and social status; he proposed that 
the state regulate its treatment of in- 
dividuals according to their utility and 
that the punishment of a murderer be 
varied according to the economic value 
of the murdered individual. Following 
Engel’s work, the problem was recon- 
sidered at the end of the century by 


Raseri and Pareto. The latter calculated 
the presumed economic loss to Italy 
resulting from emigration, a problem 
also investigated by Beneduce and Co- 
letti. 

Apart from the special question of 
emigration, investigations of the money 
value of a man were made by Mortara 
(1934 and other works), Pietra and 
Ferrari, Fua, and De Meo (1947, 
1951 ) . De Meo introduced the concept 
in the field of insurance. Finally, Bol- 
drinis (1956) full discussion bears on 
the controversial question of whether 
to take interest into account in comput- 
ing the money value of a man. He 
shows that the correct solution of this 
problem depends on the pui-poses for 
which the calculation is made. 

CONCLUSION 

This has been a brief overview of 
the evolution and accomplishments of 
demography in Italy, and only a small 
number of the significant contributions 
have been cited. However, the progress 
made in this field is evident. I.ater con- 
tributions often represent improve- 
ments on earlier and more elementary 
studies. The development of demogra- 
phy in Italy has become more rapid in 
recent decades as a result of the con- 
tributions of the statisticians, including 
those devoting themselves mainly to 
methodological problems and subjects 
other than population. 

This great scientific development 
contrasts strongly with the slight im- 
portance given to the teaching of de- 
mography in Italy (see Boldrini, 1957). 
With few exceptions, demographic 
studies are not included in the stu- 
dent’s curriculum or are incidental to 
his work in related fields. 

Fortunati (1939) is correct in his 
contention that the flourishing of de- 
mographic studies in Italy was partly a 
consequence of the achievement of na- 
tional unity and the organization of 
data collection at the national level. 
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The of fur&ar in 

demography siertts to be dependeflS: oti 

the availability of more detailed ita- 

tistical data. 
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11. Demographic Studies in Brazil 

GIORGIO MORTARA 


EMERGENCE OF SCIENTIFIC 
STUDIES OF POPULATION 

The development of scientific re- 
search in the field of demography has 
been very slow in Brazil. This lag, on 
the whole common to Latin-Amcrican 
countries, has had various causes. On 
the one hand, the great territorial ex- 
panse of these countries and the dis- 
persion of their inhabitants, which are 
reflected in the dimensions of religious 
and administrative units ( parishes, mu- 
nicipalities) posed serious difficulties to 
the enumeration of the population and 
the registration of births, deaths, and 
migration. Either there were no demo- 
graphic statistics or they were so in- 
complete that they could not provide 
usable data for the study of popula- 
tions, except for a few large cities. 

On the other hand, during the initial 
phase of independent political and so- 
cial organization and the free economic 
evolution of these countries, the minds 
most inclined to scientific research were 
attracted to medical and technical 
studies, which oflFered them numerous 
possibilities for application and the 
prospects of immediate advantages for 
themselves and the societies in the 
midst of which they were to work. And 
in the fields of science dealing with 
population, investigations of the an- 
thropological and psychological char- 
acteristics of these peoples, of diverse 
and mingled origins, and of the con- 
tributions of different ethnic or na- 
tional groups to the development of lo- 
cal civilizations appeared much more 
interesting than specifically demo- 
graphic investigations. 


Also, one must remember that the 
unjust contempt for demography in the 
organization of university programs in 
Brazil hindered the training of scien- 
tists specializing in population re- 
search. The needs of government con- 
tributed much more than the aspira- 
tions of science in bringing about the 
first attempts at understanding and in- 
terpreting facts about the population. 

EARLY DEVELOPMENT OF DEMO- 
GRAPHIC RESEARCH 

Until 1870 there existed rather vague 
ideas about the number of inhabitants 
of Brazil, as is shown by the fine report 
of J. N. Dc Souza e Silva (1870), In- 
vestigagdes sobre os recenseamentos da 
populagdo geral do Imperio, compiled 
at that time. This work brings together 
and compares the estimates of the pop- 
ulation of each province and of the 
whole country made by administrative 
agencies and scientists during the near 
century-long period, 1779-1870. There 
are almost unbelievable differences be- 
tween the estimates for dates very near 
to one another; for example, the prov- 
ince of Pard was estimated to have 
380,000 inhabitants in 1868 and 140,- 
000 in 1870, while the census of 1872 
enumerated 275,000. 

In contrast to some previous esti- 
mates which— without sufficient justi- 
fication— had been called “censuses,” 
the inquiry of 1872 was a true census, 
conducted in a systematic and uniform 
manner, by parishes and municipali- 
ties, over the entire territory of the em- 
pire. The census count for the nation 
as a whole, according to which Brazil 
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had about ten million inhabitants, did 
not differ much from the last previous 
estimates, but in the data by provinces 
the differences were at times very large. 
The province of Rio de Janeiro, which 
was estimated to have 1,100,000 inhab- 
itants in 1868, had only 783,000 in 
1872, on th(^ other hand, Minas Gerais, 
tli(? population of which had been esti- 
mated at 1,500,000, had 2,040,000. In 
the municipality of the capital barely 
275, (K)0 inhabitants were enumerated 
in 1872, though its population had been 
estimat(‘d at 510,000 in 1869. 

The census of 1872 gave, for the first 
time, reliable information on the num- 
ber and the territorial distribution of 
the population and also on some as- 
pects of its composition, such as sex, 
the division into free and slave, and 
nationality. Other information, for ex- 
ample that on age, was very inaceu- 
ratc: there appeared to be only 150, ()(X) 
infants under one, against an average 
of 233,000 in each year of age from five 
to ten years; there appeared to be over 
13,000 centenarians, etc. But the data 
of this census, which, through a prompt 
critical analysis, an adequate elabora- 
tion, and a wise interpretation, could 
have furnished valuable components 
for the scientific study of the demog- 
raphy of Brazil, were used only spo- 
radically for this purpose. 

In the second year of the nqiublic, 
in 1890, a new census was carried out, 
and another was executed in the final 
year of tlie nineteenth century. Neither 
the execution of these inquiries nor the 
processing of their data was satisfac- 
tory; despite their gaps and errors, 
however, the data obtained have been 
used profitably for the study of the de- 
mography of the countiy in the retro- 
spective investigations carried out dur- 
ing the last five years. 

Information on the organization and 
the results of the censuses of 1890 and 
1900 was given in the first volume {In- 
troduction) of the publication devoted 


to the presentation of information ob- 
tained by the succeeding census, which 
took place in 1920. It was organized in 
a remarkably modem way by J. L. S. 
Bulhoes Carvalho, who also directed 
the publication of the results with an 
ample commentary; this publication 
represents the first attempt at a sys- 
tematic presentation of the different 
aspects of the population stmeture of 
Brazil. Some elements of population 
dynamics also are considered there: 
notably, the life tables calculated for 
the aggregate of the federal capital 
and thirteen state capitals, and for the 
federal capital separately, which were 
the first analyses of this type concern- 
ing the Brazilian population. 

The data resulting from the 1920 
census count were, in several cases, 
more or less arbitrarily corrected before 
publication, with the intent of making 
up supposed omissions. Unfortunately, 
these concctions often were excessive, 
and this, along with the frequent fail- 
ure of the critical sense in the commen- 
taries, diminished the value of a part of 
the information available in the nu- 
merous volumes in which the results of 
the census have been set forth (Dire- 
toria Gcral de Estatistica, 1922-30). 

Again it was Bulhoes Carvalho who 
gave Brazil the first summary of de- 
mographic statistics and demography 
in his work Estatistica, rtuHodo e apli- 
caqdo (1933), in which he tried to es- 
tablish tlie position of his country in 
the international demographic frame- 
work. Despite some deficiencies in 
method and a few oversimplified in- 
terpretations, one can agree that this 
work marked the beginning of scientific 
research in the field of demography in 
Brazil. 

Other scientists, younger and better 
prepared, went on to continue and de- 
velop the work of this pioneer. One can 
recall the studies of J. Kingston on the 
growth of the population of Brazil after 
1920 (these studies led to a substantial 



237 


Demographic Studies in Brazil 


reduction in current estimates, which 
had been vitiated by the overstatements 
of the census of 1920); the works of 
L. Galvani and his followers on some 
aspects of the demography of the state 
of Sao Paulo; the methodological stud- 
ies of A. Pagano; J. P. Fontenelle’s ab- 
stract on biometry (1934) and his re- 
port on public health in the Federal 
District (1937); and some investiga- 
tions of public health statistics by 
E. Rangel, L. N. Briggs (1933), A. 
Scorzelli, Jr., and L. de Freitas Filho. 

Among the scientific works of the pe- 
riod before 1940 in the fields of social 
science most closely related to demog- 
raphy, it is fitting to recall the investi- 
gations of F. J. Oliveira Vianna on the 
formation and development of the Bra- 
zilian people, rich in facts and observa- 
tions, although sometimes dominated 
by racial prejudices; the fiiudainental 
works of G. Freyrc on the social evolu- 
tion of Brazil, revised and completed 
later by other investigations; the an- 
thropological studies of Roquettc 
Pinto, and those pursued and devel- 
oped later by A. Ramos; and R. Simon- 
son’s contributions to tlie analysis of 
economic factors in internal migration. 

The persevering and enlightened ac- 
tion of M. A. Teixeira de Freitas re- 
sulted, in 1936, in the formation of the 
Institute Brasileiro de Geografia e Es- 
tatistica (IBGE), in which the* federal 
government acts in co-operation with 
the governments of the states and lo- 
cal administrations for the organization 
of geographical and statistical sewices 
and inquiries. Its creation aioused 
some hope for progress in the collection 
and publication of demographic statis- 
tics. 

With regard to the dynamics of pop- 
ulation, these hopes have been com- 
pletely disillusioned, llie civil regis- 
tration statistics on marriages, births, 
and deaths for the greatest part of the 
country are unusable even today be- 
cause of their enormous gaps, which 


can only be filled to a minor degree by 
recourse to ecclesiastical statistics, also 
incomplete and relating only to a part 
(in general, preponderant) of the pop- 
ulation. There are no national statistics 
of internal migrations; there are no mu- 
nicipal registers of population. In this 
field, the institute has not been able to 
operate directly because the registra- 
tion services depend upon local author- 
ities. But with respect to the condition 
of the population, the institute, acting 
directly through one of its agencies, the 
Servi 90 Nacional de Recenseamento, 
has succeeded in collecting a substan- 
tial volume of information, which has 
clarified many aspects of Brazilian de- 
mography. 

RESFAKCH IN CONNECmON WITH 

THE 1940 CENSUS 

The preparation and execution of the 
census of 1940, begun in 193S, gave a 
decisive impetus to demographic stud- 
ies in Brazil. Under the direction of 
Professor J. Canieiro Felippe, the dis- 
tinguished chemist and mathematician 
who sacrificed his life for the success of 
the great enterjirise, this inquiry was 
organized according to the best criteria 
suggested by demographic science and 
technique, with an inflexible rigor, 
seeking to avoid all manipulation of 
original information and numerical re- 
sults. 

The period of preparation and col- 
lection in the census opci ation was used 
profitably to submit the data as a whole 
and some series of particular data from 
previous censuses to a critical examina- 
tion, with the following goals: to deter- 
mine, within the limits of possibility, 
the changes in the population of Brazil 
resulting from natural increase and mi- 
gration, from 1840 on; to establish the 
population composition by sex and age; 
to reconstruct the numbers of births 
and deaths; and to measure the fre- 
quency of these phenomena. By patient 
work and the application of partly 
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original methods, not only approximate 
values of birth and death rates for this 
century-long period, but also life tables 
for the periods 1870-90 and 1890-1920 
and a fertility table for females for a 
period immediately before the census 
of 1920 could be calculated. These ta- 
bles, in turn, furnished the data for the 
calculation of the rates of Boeckh and 
Lotka (Mortara, 1940-42, 1944). In 
the correction of the age composition 
and calculation of death rates, use was 
made of the life tables for large cities, 
which Bulhoes Carvalho calculated 
after subjecting them to some correc- 
tions and adjustments ( Mortara, 1940- 
42, No. 4). 

The number of births was calculated 
from the number of infants reported by 
each census plus the number of deaths 
occurring before the census to children 
of the same cohort (estimated by cau- 
tious assumptions about infant mortal- 
ity). After the birth rate for the last 
years before the census was calculated, 
the values of the rates over the century- 
long period could be estimated by in- 
terpolation or extrapolation. 

The number of deaths in the native 
population of Brazil was calculated by 
comparing two successive censuses for 
the adult ages and by comparing the 
observed number of survivors at the 
date of each census with the estimated 
number of live births occurring after 
the date of the preceding census for the 
ages of infancy and adolescence (Mor- 
tara, 1940-42, No. 7 ). 

The age distributions of the popula- 
tion and of deaths were corrected by 
adjustments designed to eliminate the 
effects of numerous and serious errors 
of age-clustering and overstating or un- 
derstating age which had been discov- 
ered in tne declarations of age of the 
living and the deceased ( Mortara, 
1940-42, Nos. 3, 5). The calculation of 
death rates by age, carried out after 
these adjustments, also permitted the 
estimation of the number of deaths of 


non-natives of Brazil, which completed 
the calculation of deaths. The general 
death rates determined for the periods 
included between two successive cen- 
suses served as bases for the approxi- 
mate reconstruction of the trend in the 
death rate over the century-long pe- 
riod (Mortara, 1940-42, No. 6). 

The variation of fertility by age of 
mother was estimated by analogy from 
the calculated number of births, the 
age distribution of females, and the 
trend in fertility in other populations 
with high natality (Mortara, 1940-42, 
No. 8). 

The provisional results of the census 
of 1940, known since 1941, by giving 
the number of inhabitants with an ac- 
curacy that was judged satisfactory, 
confirmed the existence— the possibil- 
ity of which already had been foreseen 
in previous studies— of an overestiina- 
tion on the order of 10 per cent for the 
total population of Brazil in the pub- 
lished data of the census of 1920 ( La- 
bora t6rio do Conselho Nacional de Es- 
tatistica, 1948-57a, No. 13, sec. 3). In 
many cases, corrections already had 
been calculated in previous studies to 
arrive at various demographic estimates 
consistent with similar corrections of 
the census of 1920; in other cases, these 
estimates were revised according to the 
corrected base; in still other cases, cal- 
culations which could not have been 
made previously because of anomalies 
in the published data of the census of 
1920 could be made with some assur- 
ance. 

Without doubt, the relative magni- 
tude of the errors of these data varies a 
great deal from state to state, and 
probably, at times, even the direction 
of the errors varies from municipality 
to municipality. Attempts have been 
made to estimate these errors for some 
states where they evidently are more 
serious (Laboratdrio do Conselho Na- 
cional de Estatistica, 1948-57fl, No. 13, 
secs. 6, 7), but it has not been possible 
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to extend this laborious research to all 
the states, as would have been desira- 
ble. Nevertheless, so far as method is 
concerned, the studies cited above in- 
dicate the means which must be em- 
ployed to attain this goal. 

Insofar as the tabulation produced 
definitive results from the census of 
1940, these results were submitted to 
a critical examination by the Technical 
Section of the Census Service, estab- 
lished in 1942 under the direction of 
Professor G. Mortara. Many of the anal- 
yses that were carried out by munici- 
palities, by units of the Federation 
(states, federal territories. Federal Dis- 
trict), and for the country as a whole 
have been presented in a special series 
of studies ( Service Nacional de Recen- 
seamento de 1940, 1950-52), which 
were continued later by the Laboratd- 
rio do Conselho Nacional de Estatis- 
tica (1950-52). These studies sought 
to determine the degree of precision of 
the data examined, to discover and 
possibly correct errors of enumeration 
and of classification, and to make evi- 
dent— with the aid of international and 
retrospective comparisons— the real 
characteristics (occasionally ratlier dif- 
ferent from apparent characteristics ) 
of the structure and trends of the pop- 
ulations of Brazil. An attempt also was 
made to determine the characteristics 
of the population distribution, either 
with reference to area ( density ) , or ac- 
cording to the type of residence ( urban 
agglomerations, rural and scattered 
habitations ) . 

Among the individual characteristics 
of populations of Brazil studied in the 
“Analises,” besides sex and age, there 
can be mentioned color ( in the coding 
of the census, the categories of white, 
brown, black, and yellow were distin- 
guished), marital status, nationality, 
place of birth (unit of the Federation 
or foreign country), the time of set- 
tling in Brazil (for the immigrants), 
place of birth of parents (for native 


Brazilians), economic activity (prin- 
cipal and supplementary occupation or 
non-occupational status), education, 
knowledge of the Portuguese language, 
language spoken at home, religion, and 
ownership of real estate. All these char- 
acteristics were studied not only for the 
population as a whole but also for each 
sex and age group; economic activity 
also was studied in relation to color 
and nationality, and other characteris- 
tics were studied in detailed cross-clas- 
sifications (for example, color, sex, age, 
literacy ) . Critical analysis of the census 
data, which preceded all attempts at 
interpretation and commentary, often 
revealed inaccuracies which had to be 
corrected whenever possible. The data 
on age, color, and some infirmities (the 
blind, deaf-mutes), especially, had to 
be subjected to a minute and rigorous 
critical examination so that they would 
provide a sufficiently realistic picture 
rather than reflect the numerous er- 
rors and ambiguities of the original 
declarations (Mortara, 1954c; Labora- 
t6rio do Conselho Nacional de Esta- 
tistica, 1948-57fl, Nos. 2, 3, 11). 

One part of the works published in 
a mimeographed edition, either in the 
series of "Analises” or in the two other 
scries which will be mentioned below, 
appeared later in a definitive printed 
edition, revised and co-ordinated, in 
the series “Estudos de estatistica te- 
orica e aplicada,” sections “Serie de- 
mogrdfica'* and “S^rie cultural” ( La- 
bora torio do Conselho Nacional de Es- 
tatistica, 1948^57a, 1948-57&). 

Insofar as the results of the census 
of 1940 were known, the Technical Sec- 
tion did its part not only to establish 
the composition and distribution of the 
population but also to continue and 
extend research on its dynamics. The 
greater part of the work on this subject 
has been issued in two series, the first 
of which (Service Nacional de Recen- 
seamento de 1940, 1942-48b) had as 
its objective the applications of the 
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census to the reconstruction of the 
population dynamics, and the second 
(Servi<^o Nacional de Recenseamento 
de 1940, 1944-46) sought to study mor- 
tality by the combined use of data on 
deaths, taken from the vital statistics 
for some areas of almost complete reg- 
istration, and data on the living, ob- 
tained from the census. 

In the series ‘'Aplica^ocs,” the esti- 
mates of the number of births and 
the natality rate based on the census 
(Laboratorio do Conselho Nacional de 
Estatistica, 1948-57a, No. 4) were ex- 
t(‘Tided to the years around 1940; these 
calculations were useful in the correc- 
tion of the infant mortality rates for 
som(‘ areas where death registration 
was sufficiently complete, while birth 
registration was not. With the data 
from the inquiry on fertility included 
in the census of 1940 (where two ques- 
tions were asked of adults on the num- 
ber of children ever born: born alive 
and stillborn), cumulative rates of fer- 
tility and of female prolificacy by age 
groups could be calculated. Afterward, 
by differencing the cumulative curve 
of fertility constructed with the aid of 
these rates, th(^ simple curve of fertility 
by age was obtained. By an analogous 
procedun', the fr(*queney of first-order 
births and the proportion of fertile 
women also could be measured sepa- 
rately (Laboratorio do Cons(4ho Na- 
cional de Estatistica, 1948-57r/, No. 5). 

By combining the components of the 
fertility table with those of the life 
table described previously, the rates of 
Boeckh and Lotka were calculated 
again (Laboratorio do Conselho Na- 
cional de Estatistica, 1948-57fl, No. 5, 
sec. 1). The results of this calculation 
were of the same order of magnitude 
as those that had been obtained by a 
calculation, in part conjectural, for the 
period around 1920. 

The data of the inquiry on fertil- 
ity also were used fully in the scries 
“Analises” cited above, in which the 


cumulative rates of fertility and female 
prolificacy were calculated for the four 
major color groups, for the native pop- 
ulation of Brazil, for the principal for- 
eign-bom groups, for the various 
classes of marital status, and for the 
different groups according to age at 
first birth, in which the distribution of 
births according to birth order also was 
studied (Laboratorio do Conselho Na- 
cional de Estatistica, 1948-57fl, Nos. 5, 
6, 9, 10). 

It is appropriate to mention also the 
study on nuptiality, measured accord- 
ing to the variation by age of the pro- 
portion of unmarried females indicated 
by the census, and the subsequent con- 
struction of a table of female nuptial- 
ity, which appeared in the series “Apli- 
ca(,'6es” (see Mortara, 1949). Studies 
based on the census on the frequency, 
by age, of new cases of blindness from 
illnesses or accidents permitted the 
calculation of the incidence of that in- 
firmity in a cohort (Laboratorio do 
Conselho Nacional de Estatistica, 
194S-57fl, No. 2, secs. 4, 5). 

The possibilities and limitations of 
the procedure of differencing cumula- 
tive frequency curves, employed in the 
work on fertility, nuptiality, and blind- 
ness, have been discussed in a special 
monograph (Mortara, 1948) with the 
aim of encouraging its use and avoid- 
ing its misuse. 

Again in the series ‘'Aplica96es,” the 
results of the census of 1940 are com- 
pared systematically with those of pre- 
vious censuses, with the aim of cor- 
recting and completing the calcula- 
tions which had been made before on 
the development of the population of 
Brazil (Laboratdrio do Conselho Na- 
cional de Estatistica, 1948-57fl, No. 13, 
secs. 4, 5). After the rates of popula- 
tion growth of various units between 
1890 and 1940 were determined, these 
rates were used for a projection of the 
development of these populations be- 
tween 1940 and 1950 (Laboratdrio do 
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Conselho Nacional de Estatistica, 
1948-57fl, No. 7). 

Another group of studies in the se- 
ries "Aplica96es*' was devoted to the 
reconstruction of the patterns of in- 
ternal migration, according to census 
data of place of birth in combination 
with place of residence for the native 
population of Brazil. With these data, 
the distribution of natives of each unit 
of the Federation residing in Brazil 
could be determined according to the 
unit in which they were residing, as 
well as the distribution of natives of 
Brazil residing in each unit, according 
to the unit in which they were born. 
For each unit, the absolute and rela- 
tive number of natives presently resid- 
ing in another unit, and that of non- 
natives presently residing in it were 
known; thus the balance of migratory 
movements could be established be- 
tween each unit and each of the oth- 
ers and could give an idea of the im- 
portance of different eurrents of inter- 
nal migration (Laboratorio do Con- 
selho Nacional do Estatistica, 1948- 
57a, No. 1). Later, a theoretical study, 
with some examples of application 
(Mortara, 1955a), was designed to 
show that these currents could be re- 
constructed approximately with the aid 
of census data if the age-specific mor- 
tality rates of in-migrants and out- 
migrants were known. 

In the ‘‘Estudos sobre a mortali- 
dade,'" general death rates, cause-spe- 
cific mortality rates, infant mortality 
rates, and age-sex-specific mortality 
rates all were calculated, and life ta- 
bles by svx (1939^1) also were con- 
structed for several large cities and for 
one entire state, that of Sao Paulo, after 
some estimates were made and some 
errors corrected in the original statis- 
tics (Servi9o Nacional de Recensea- 
mento de 1940, 1945, 1947; Laboratdrio 
do Conselho Nacional de Estatistica, 
1948-57a, No. 18, secs. 4, 6). For the 
two principal cities, Rio de Janeiro and 


Sao Paulo, the mortality rates by sex, 
age, and cause of death, combined, 
were calculated, thus making it possi- 
ble to construct life tables in which 
deaths were classified according to 
their causes (Servi90 Nacional de Re- 
censeamento de 1940, 1945, secs. 9- 
12 ). 

Several life tables were adjusted, ei- 
ther according to an original formula 
or following the Gompertz-Makeham 
formula (Servi9o Nacional de Recen- 
seamento de 1940, 1945, secs. 2, 3, 6, 7, 
8; Laboratdrio do Conselho Nacional 
de Estatistica, 1948-57a, No. 18, secs. 
3, 5, 8, 9). 

The methods and results of research 
on the demography of Brazil under- 
taken by the Technical Section of the 
1940 Census Service during the period 
1939-48 have been presented in sev- 
eral reports at international confer- 
ences (Mortara, 1950, 1954a), and an 
English translation of a few selected 
studies has been published under the 
auspices of the Population Division of 
the United Nations (Mortara, 1949). 

RESEARCH IN CONNECTION WITH 
THE 1950 CENSUS 

Wlien the 1940 Census Semee was 
dissolved at the end of 1948, its Tech- 
nical Section was reconstructed as the 
Laboratdrio do Conselho Nacional de 
Estatistica, which continued studies on 
the demography of Brazil without in- 
terruption. Some new aspects of the 
demography of the country were ex- 
amined; the frequency of births ac- 
cording to economic and social level 
was studied with the aid of cumulative 
rates of fertility calculated from the 
1940 census' data, for males classified 
by age, working status, and occupa- 
tion (Laboratdrio do Conselho Na- 
cional de Estatistica, 1948-57a, No. 10, 
sec. 5, No. 15, sec. 1). 

Besides the series of complementary 
studies of the “Analises” and the “Aph- 
ca9oes,” designed for the continua- 
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tion of research based on the census of 
1940, the laboratory has put out a new 
series of '"Estudos demogrdficos” in a 
mimeographed edition ( Laboratdrio do 
Conselho Nacional de Estatistica, 1951- 
57), one part of which was published in 
a definitive edition in the “S6rie demo- 
grafica” and “Serie cultural” already 
cited (Laboratdrio do Conselho Nacio- 
nal de Estatistica, 1948-57a, 1948- 
57 / 7 ). This new series was devoted 
principally to analyses and applications 
of the results of the census of 1950, 
which was executed with competence 
and accuracy under the direction of 
M. Tiilo IJostilio Montenegro, who, 
since 1945, had examined and analyzed 
comparatively the census methods em- 
ployed in the different countries of 
the Americas. 

The studies on the last census have 
been conducted, in general, according 
to the same criteria and procedures 
that were used in previous studies cited 
above. It is necessary, however, to note 
that in (he tabulation of the census of 
1950 urban and rural populations were 
distingiiish(‘d in the classifications ac- 
cording to some individual character- 
istics (sex, age, education, fertility). 
Thus it was possible to carry out some 
investigations that the preceding cen- 
sus (which had given only the classi- 
fication of urban and rural populations 
by sex) had not pennitted. It was now 
possible to follow tlie progress of ur- 
banization (Laboralorio do Conselho 
Nacional de Estatistica, 1948-57a, No. 
17, secs. 2-4); to study fertility by the 
relation between number of children 
and number of females of reproductive 
age in urban, suburban, and i*ural pop- 
ulations of each unit (Laboratdrio do 
Conselho Nacional de Estatistica, 
1948-57f7, No. 16, sec. 2); to analyze 
comparatively the composition by sex 
and age of these categories of the pop- 
ulation (Laboratorio do Conselho Na- 
cional de Estatistica, 194S-57a, No. 17, 
sec. 1); to determine, for each of the 


three categories, the degree of literacy 
according to sex and age, by units, as a 
whole, by municipalities, and even by 
districts, subdivisions of municipalities 
(Laboratdrio do Conselho Nacional de 
Estatistica, 1948-57&, Nos. ^-8; 1948- 
57a, No. 17, sec. 5). 

Research on the currents of internal 
migration, worked out with the aid of 
data from the census of 1950, has per- 
mitted an estimate of the importance 
of the migratory movements which oc- 
curred in the interval between the last 
two censuses and the calculation of the 
natural increase and the actual in- 
crease of urban, suburban, and rural 
populations. These studies have made 
evident the amplitude of the currents 
of migration directed from niral areas 
toward the cities (Laboratdrio do Con- 
selho Nacional de Estatistica, 1948- 
57a, No. 17, secs. 3, 4). 

By making use of data from two re- 
liable censuses, executed at a ten-year 
interval, the Laboratdrio also has been 
able to calculate~by a comparison of 
the data of these censuses and with the 
aid of estimates of natality and of in- 
fant mortality— the rates of general and 
age-sex-specific mortality for the na- 
tive population of Brazil and for the 
native populations of the states of 
greatest demographic importance. Life 
tables for these populations also have 
been constructed (Laboratdrio do Con- 
selho Nacional de Estatistica, 1948- 
57a, No. 19, secs. 4-6). 

By combining the vital statistics data 
of the population with those of the 
census of 1950, the Laboratdrio has 
calculated new life tables by sex 
(1949-51) for the two large cities of 
Rio de Janeiro and Sao Paulo, and the 
Department of Statistics of the State of 
Sao Paulo has made the calculation for 
the whole of the state (Laboratdrio do 
Conselho Nacional de Estatistica, 
1948-57a, No. 18, secs. 2, 3, No. 19, 
secs. 1, 2, No. 20). The elaboration of a 
fertility table, carried out by the Labo- 
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rat6rio, also permitted the determina- 
tion of the coeflBcients of Boeckh and 
Lotka for the same state (Mortara, 
1955b). 

The calculations of birth rates have 
been redone with the results of the 
census of 1950, which made possible 
estimates for all the units and for all 
the municipalities of some states (La- 
borat6rio do Conselho Nacional de Es- 
tatistica, 1951-57, No. 118 and 1948- 
57a, No. 16, secs. 3, 5). 

In taking account of the results of 
the 1950 census, the previous estimates 
of the development of the population 
of Brazil and of various units were re- 
viewed, and projections also were pre- 
pared on the future trend of that de- 
velopment without, however, overlook- 
ing the contingent nature of such pro- 
jections. Attempts have been made to 
project the development of the popu- 
lation of Brazil in the course of the 
second half of the twentieth centuiy 
and that of the populations of the units 
until 1960 (Laboratorio do Conselho 
Nacional de Estatistica, 1951-57, Nos. 
95, 129, 131). 

The greater part of the work of the 
Technical Section and of the Labora- 
torio is made up of critical essays, cor- 
rection, exposition, and interpretation 
of demographic statistics. They have 
sought especially to olfer the most pre- 
cise possible measurement of popula- 
tion phenomena, in order to prepare 
the indispensable basic information for 
the scientific study of these phenom- 
ena, directed toward research on their 
causes and consequences. This research 
has been barely sketched in the works 
cited; nevertheless, it has not been 
neglected. 

The results of particular investiga- 
tions have been brought together and 
co-ordinated in order to obtain a pic- 
ture of the population of Brazil in its 
entirety, its distribution, its stnicture, 
and its evolution ( see, for example, 
Mortara, 1954b; Laborat6rio do Con- 


selho Nacional de Estatistica, 1951-57, 
No. 120). All of one series of reports 
presented at the World Congress of 
Population at Rome in 1954, drawn up 
for the most part by the staff of the In- 
stitute Brasileiro de Geografla e Esta- 
tistica, had as its objective the descrip- 
tion and co-ordinated analysis of the 
demographic characteristics of Brazil 
(see Alves, 1954; Da Rocha, 1954; De 
Andrade, 1954; De Carvalho, 1954; 
Kingston, 1954; Lyra Madeira, 1954; 
and Thimoteo de Barros, 1954). 

On some special aspects of popula- 
tion phenomena, there is research that 
goes beyond a simple interpretative 
description. Examples that can be 
mentioned are the studies on popula- 
tion composition by sex, age, and mari- 
tal status; on fertility by marital status 
(Laboratdrio do Conselho Nacional de 
Estatistica, 1948-57a, No. 9); on the 
social and economic factors in natality 
(Mortara, 1954d); on voluntary abor- 
tions (Laboratdrio do Conselho Na- 
cional de Estatistica, 1954a); on the 
factors underlying different causes of 
death (Servigo Nacional de Recensea- 
mento de 1940, 1945, secs. 9 and 11; 
Laboratdrio do Conselho Nacional de 
Estatistica, 1948-57a, No. 13, sec. 2, 
and No. 20); on the determinants of 
internal migration (Laboratdrio do 
Cons(4ho Nacional de Estatistica, 
1948-57fl, No. 17); and on the linguis- 
tic assimilation of immigrants (Labo- 
ratdrio do Conselho Nacional de Esta- 
tistica, 1948-57b, No. 2). 

RECENT RESEARCH AND 
PUBLICATIONS 

The work of the Instituto Brasileiro 
de Oeogra'fia e Estatistica stimulated 
the activity of demographers, and, at 
the same time, it offered them indis- 
pensable data for carrying out their 
work and possibilities for disseminat- 
ing the results of their studies. It is pre- 
cisely to the independent scholars that 
we owe the first systematic attempts at 
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a scientific investigation of the causes 
and consequences of population phe- 
nomena. 

In the first place, there is the remark- 
able work of J. Lambert and L. A. 
Costa Pinto, Probldmes d6mogra~ 
phiques contemporains (1944), de- 
voted primarily to the exposition of 
facts and of methods which assure the 
correct description of facts but which 
also gives a sketch of the interrelations 
between demographic phenomena and 
other social phenomena. This book can 
be considered the first modem manual 
of demography and population pohey 
published in Brazil. 

The Revista Brasileira de Estatistica, 
edited since 1940 by the Institute Bra- 
sileiro de Geografia e Estatistica, has 
published numerous demographic stud- 
ies, produced in part by agencies of 
the institute itself, but in part the work 
of independent scholars. Besides the 
already experienced demographers like 
J. Lyra Madeira, J. Kingston, O. Porto 
Carreiro, and M. Rodrigues da Silva, 
some young contributors made their 
debut, sharpening their critical sense 
by the analysis of national statistics and 
developing their capacity for interpre- 
tation of demographic phenomena and 
the influence they exert. Among these 
young demographers must be men- 
tioned A. V. de Carvalho, E. Thimdteo 
de Barros, O. L. de Arruda Gomes, 
M. V. da Rocha, and E. Alves. Among 
the other contributors were G. Jardim, 
O. de Andrade, Jr., and A. P. de To- 
ledo Piza. 

Another periodical edited by the Ins- 
titute Brasileiro de Geografia e Esta- 
tistica, the Boletim Estaiistico, al- 
though intended principally for the 
publication of numerical information, 
accepted several studies in demogra- 
phy. Some other studies have appeared 
in the Revista Brasileira dos Munict- 
pios, also edited by the institute. 

The periodical publications of the 
Institute de Resseguros do Brasil, the 


Institute de Aposentadoria e Pensoes 
dos Industridrios, and of some other 
public institutes also have encouraged 
scientific research not only on matters 
of direct interest to these institutes but 
on other demographic subjects. Among 
the articles published in these reviews, 
those of J. Lyra Madeira must be men- 
tioned, as well as those of his collab- 
orator, O. I6rio, and those of J. D. 
Soares. 

The review, Conjuntura Economica, 
of the Fundagao Getulio Vargas also 
has included some studies in demogra- 
phy. Among its contributors, T. P. Ac- 
cioly Borges and T. R. Raposo De Al- 
meida can be cited. Some other inves- 
tigations worthy of mention have ap- 
peared in the review of the Department 
of Statistics of the state of Sao Paulo, 
through the work of J. C. de Almeida, 
C. de Freitas Guiinaraes, M. Dutra 
Rodrigues Perdigao, R. de Freitas, and 
other collaborators. 

A summary of demography, Nogdes 
de Biocstatistica, for the use of doctors 
specializing in sanitary statistics, was 
published by L. de Freitas Filho in 
1945; a second edition, revised and en- 
larged, appeared in 1952. The studies 
of the Institute Brasileiro de Geografia 
e Estatistica helped furnish tlie docu- 
mentation of that work, which fulfils 
its purpose well. 

Among other recent works concern- 
ing Brazilian demography, there is the 
work of Castro Barrette, which is con- 
cerned primarily with the determina- 
tion of the directives of population pol- 
icy and employs a historical and social 
analysis, and the rigorous scientific 
studies of E. Willems and M. Diegues 
on the cultural and social assimilation 
of immigrants. Brazilian literature is 
sufficiently abundant on this subject, 
but it has been inspired in part by na- 
tionalistic or racial prejudices, which 
dictate a priori the conclusions of ap- 
parently objective research. Neverthe- 
less, dispassionate and factual studies 
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can be cited, such as that of A. Hehl 
Neiva on Jewish immigration and a 
few others. 

Special mention is merited by the 
amply documented work of J. F. de 
Camargo, Crescimento da populagdo 
no Estado de Sdo Paulo e sens aspectos 
economicos (1952), which highlights 
the relations between the demographic 
development and the economic evolu- 
tion of the most populous and advanced 
of the states of Brazil. 

The geographic aspects of the de- 
mography of this country have been the 
object of numerous studies published 
in the Revista Brasileira de Geografia, 
edited since 1939 by the Conselho Na- 
cional de Geografia, which is the other 
large agency of the Institute Brasileiro 
de Geografia c Estatistica. Among the 
contributors who treated these subjects 
are P. Deffontaines, M. M. F. Silva, 
L. Camara, N. Bcrnardes, R. Bouchaud 
Lopes da Cruz, L. M. Cavalcanti Ber- 
nardos. M. L. da Silva Lessa, E. de 
Carvalho, E. Coelho de Sousa Keller, 
E. Gon9alves Eglcr, and N. Strauch. 

The data of the censuses of 1940 and 
1950 also have been used by foreigners 
for studies on the demography of Bra- 
zil. One of the most notable of these is 
contained in the fine book by T. Lynn 
Smith ( Brazil: People and Institutions, 
1954), which would have been im- 
proved if the author had profited from 
some investigations of the Technical 
Section and the Laboratdrio. The com- 
mentaries and analyses concerning Bra- 
zil in the recent publication of the 
United Nations, The Population of 
South America, 1950-1980, should be 
mentioned also. 

During the last few years, Brazilian 
demographers have made some contri- 
butions to comparative international 
research in the field of demography. 
Notably, we can cite a series of inter- 
American demographic studies by the 
Technical Section ( Servigo Nacional de 
Recenseamento de 1940, 1942-43), a 


study on the development of Latin- 
American populations by natural in- 
crease and migration (Mortara, 1946- 
47, No. 3, sec. 1), and the Laboratd- 
rio’s research on changes in the dura- 
tion of the economically active life and 
in tlie population's age composition 
through the eflFect of mortality (Labo- 
ratorio do Conselho Nacional de Esta- 
tistica, 1954fo, c). Economic aspects of 
some demographic phenomena have 
been studied by J. Lyra Madeira. The 
influence of alimentation on sexual ac- 
tivity and its reflections in fertility have 
been highlighted, with remarkably 
original views, by J. de Castro. 

PROSPECTS FOR THE DEVELOP- 
MENT OF DEMOGRAPHY 

The eBScient organization of censuses 
has eliminated one of the obstacles 
which hindered the development of de- 
mographic studies in Brazil. A second 
obstacle will be overcome when an ef- 
ficient organization for the registration 
of births, deaths, and marriages, at 
present very incomplete, is established 
successfully. 

The work of scholars could be facili- 
tated and encouraged by the establish- 
ment of municipal registers of popula- 
tion, which provide an indispensable 
basis for statistics on internal migration 
and a very useful aid for statistics on 
international migration. Such registers 
would also be very valuable for pur- 
poses of public administration. 

It appears improbable, however, that 
scientific research in the field of de- 
mography can attain the desirable 
breadth and depth without a modifica- 
tion in higher education which would 
grant this discipline the place it merits 
among the course materials of eco- 
nomic, social, and administrative sci- 
ences. In the faculty of statistical sci- 
ences, recently created, there is one 
course in demographic statistics; in the 
faculties of philosophy and economics, 
a half-course. It is necessary to intro- 
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diice, besides this instruction, courses 
in demography in which demographic 
statistics are one of the tools: the prin- 
cipal one, without doubt, but certainly 
not the only one. 
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12. Survey of the Status of Demography 
in India 

C. CHANDRASEKARAN 


BRIEF HISTORY OF THE DEVELOPMENT 
OF DEMOGRAPHY IN INDIA 

Indian history has ample evidence of 
early attempts at the collection of pop- 
ulation data. The Arthasastra of Kau- 
tilya, a monumental work dating back 
to 321-269 B.C.— in the Maurya period 
which reached its peak at the time of 
the Great Asoka— contains a detailed 
description of methods for conducting 
population, economic, and agricultural 
censuses. During the time of Akbar the 
Great, another bright period in Indian 
histor}^, the administration report 
known as the Ain-i-Akhari included 
comprehensive data pertaining to pop- 
ulation, industry, wealth, and many 
other characteristics. Such attempts at 
the collection of statistical data were 
not always kept up in India, perhaps 
because of its political vicissitudes, and 
it is only from about the middle of the 
nineteenth century that continuous 
data on India’s population are avail- 
able. 

Systematic attempts to carry out 
population censuses were made be- 
tween 1865 and 1872, when such cen- 
suses were taken in different parts of 
the country, though not at the same 
time. From 1881, population censuses 
have been conducted on an all-India 
basis once every ten years. These cen- 
suses have provided a mine of infor- 
mation on demographic subjects, but 
demographic analyses of the data have 
been very limited until recently. The 
position has been aptly put by the Pop- 
ulation Data Committee: “There is 


often much more information available 
than is realised, and especially in In- 
dia, we must be ready to dig for it and 
not wait for it to be handed over ready- 
made.” The census, at least in its ear- 
lier stages, was conceived essentially 
as an administrative undertaking, and 
the persons appointed as census com- 
missioners or census superintendents of 
the states were often foreign adminis- 
trators posted temporarily to these of- 
fices. Probably because of the individ- 
ual inclination of these persons or be- 
cause of a different concept of the pur- 
pose of the census, the reports of the 
earlier census authorities paid greater 
attention to discussions of the anthro- 
pology of the people and to such sub- 
jects as religion, caste, f)r tribe than to 
a detailed study of the census data and 
of their social and economic implica- 
tions. 

The presence of a foreign govern- 
ment also was not conducive to an ap- 
preciation of the importance of the 
census or of its findings, either by the 
public or by academic men. There was 
a general tendency to consider the 
census as a governmental activity in- 
tended chiefly to foster the interests of 
the government. Indicative of this atti- 
tude was the staging of the boycott of 
the 1931 census as part of the Civil 
Disobedience Movement. The political 
use which was being made of the cen- 
sus data to establish communal repre- 
sentation in the legislatures was re- 
sented in nationalist circles and in- 
creased the apathy toward the census. 
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The setting was hardly suitable for the 
development of a scientific attitude to- 
ward the census, for the population 
problem had then become a political 
question. The British administrators 
were prone to point out that the large 
size of the population of India was the 
cause of India's poverty, while Indians 
imbued with the spirit of nationalism 
were eager to maintain the contrary 
and to show that the British rule was 
the cause of poverty in India. Accord- 
ing to them, the relatively slow growth 
of the population was in itself a reflec- 
tion on the British administration. 
Thus the inhibiting effect of the politi- 
cal situation was a fundamental handi- 
cap in the development of demography 
until at least the third decade of the 
present century. 

The increasing attention paid to de- 
mography and the growing recogni- 
tion of its importance are part of the 
political, economic, and intellectual 
changes which have swept the country 
in the last two or three decades. The 
period between 1931 and 1945, when 
the Second World War ended, was also 
accompanied by an increase in activity 
in population studies by individual 
scholars and by various groups. Wliile 
the emphasis prior to 1931 was on the 
study of death rates and life tables, 
subsequent to this date interest began 
to extend to a consideration of prob- 
lems of differential fertility and of pop- 
ulation projection. Factors contributing 
to such interest were probably the fol- 
lowing. Tlie 1931 census had included 
in the census schedule the following 
items on fertility: duration of married 
life with present wife, sex of the first 
born (whether quick or still-bom), 
number of children bom alive, and 
number of children still living. The in- 
clusion of such questions, particularly 
after public discussions of the dangers 
of early motherhood which preceded 
the passing in 1930 of the Sarda Act 
(which raised the age at marriage of 


girls to fourteen years), stirred up con- 
siderable interest in fertility problems 
among individual scholars. In addition, 
the publication of such books as Meas- 
urement of Population Growth by 
Kuezynski and the Twilight of Parent- 
hood by Enid Charles created interest 
in the use of gross and net reproduc- 
tion rates as measures for studying the 
rate of growth of population. 

Evidence of the growing interest in 
demography was the holding of the 
First Indian Population Conference in 
February, 1936, under the auspices of 
the University of Lucknow. At this 
conference an attempt was made to 
forecast the population of India in 
1941, and there was discussion of the 
need for family limitation from a num- 
ber of points of view. The Second All- 
India Population and First Family Hy- 
giene Conference was held in Bombay 
in 1938, at which the results of a num- 
ber of scientific studies were presented. 
The conference heard the reports of a 
field study on the differential fertility 
of some of the population groups of 
the Cochin State and of another on the 
fertility of the Amil community in Sind. 
The conference was also presented 
with papers on a variety of subjects in- 
cluding economics of employment vis- 
a-vis demographic reconstmetion, tlie 
sociological analysis and forecast of 
population increase, population and 
employment in India, and logistic law 
of growth and structure of Indian pop- 
ulation. 

Dr. Enid Charles's statement in the 
Twilight of Parenthood that "the pop- 
ulation of India was slowly increasing” 
led to an interesting discussion in 1936 
between Dr. K. C. K. E. Raja, a public 
health worker, and Professor Adarkar, 
essentially an economist. Dr. Raja 
maintained that the rate of growth was 
likely to be greater in the decade 1931- 
41 as compared to the previous decades 
and surmised that Dr. Enid Charles's 
reading might prove to be a serious 
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underestimate of the trend of events. 
Professor Adarkar disagreed with Dr. 
Raja and held the view that the weight 
of evidence then was heavily in favor 
of future stability and decline of the 
population in India. In fact, Professor 
Adarkar s contention was that Dr. Raja 
was rather anxious to support the offi- 
cial expression found in the public 
health commissioner s report of 1931 
that the “Indian population was grow- 
ing at an alarmingly rapid rate.” In any 
case, the fact that such discussion about 
the growth of India’s population took 
place in the quinquennium prior to the 
Second World War is a point illustrat- 
ing that the population question had 
begun to receive increasing attention 
by the intelligentsia of the country. 

The forecast of a population of 400 
million for India in 1941, made at the 
First Indian Population Conference, 
acted as a spur for Dr. Radhakamal 
Mukerjee to publish in 1938 his book 
on Food Planning for Four Hundred 
Millions. Although this book, true to its 
title, emphasized the need for rational 
agricultural development, it did not 
fail to point out the diversity of aca- 
demic skills that are required for the 
investigation of population problems. 
In the Preface to his book Dr. Muker- 
jee stated: “Agriculture and Indus- 
trialization, nutrition and food customs, 
the balance of births and deaths and 
differential fertility among the various 
social grades, health, efficiency and 
standard of living, medicine and pub- 
lic hygiene are all implicated in popu- 
lation investigations, which must re- 
quire the cooperation of experts in di- 
verse fields.” Dr. Mukeqee/s book was 
followed by the publication in 1939 of 
Indians Teeming Millions by Professor 
Cyan Chand, who attempted to high- 
light the population problem from the 
economic point of view, essentially 
with the help of published statistics. 
In the words of the author “. . . the 
problem presents enormous difficulties 


in the task of national reconstruction, 
but if we temper our faith with a vivid 
appreciation of the facts of today, we 
are bound to realize the gravity of the 
situation as it exists and is developing 
and also the necessity of taking action 
to bring it under control.” 

While individual research workers 
were attempting to interpret the avail- 
able data on population, the rapid 
growth of population observed in the 
1931 and 1941 censuses emphasized 
their consideration from the stand- 
point of social and economic planning. 
The National Planning Committee, set 
up in 1938 under the chairmanship of 
Pandit Jawaharlal Nehru, the present 
Prime Minister, and including repre- 
sentatives of governments, established 
a subcommittee which considered the 
problems of population from the point 
of view of food supply and nutrition, 
social refoi*m, unemployment, and so- 
cial welfare. A glimpse of the new con- 
sciousness which was coming into be- 
ing can be seen from a resolution of 
tliis committee, which read: 

In the interests of social economy, fam- 
ily happiness, and national planning, fam- 
ily planning and a limitation of children 
are essential; and the Slate should adopt 
a policy to encourage these. It is desira- 
ble to lay stiess on self-control, as well 
as to spread knowledge of cheap and safe 
methods of birth control. Birth Control 
Clinics should be established and other 
necessary measures taken in this behalf 
and to prevent the use or advertisement 
of harmful methods. 

The government emphasized the im- 
portance of population data when, in 
1944, the then Department of Educa- 
tion, Health, and Lands set up the 
Population Data Committee and stated, 
“in view of the importance of prob- 
lems concerning growth of population 
in relation to reconstruction planning, 
the Government of India have consti- 
tuted an expert committee to examine 
and advise the Government of India on 
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the available data relating to growth 
of population.” This committee con- 
sisted of Mr. W. M. Yeatts as chair- 
man and Sir Theodore Gregory, Profes- 
sor P. C. Mahalanobis, Professor K. B. 
Madhava, and Dr. K. C. K. E. Raja as 
memb('rs. Th(5 committee paid special 
emphasis to the statistical problems re- 
lated to the age tabulation of the 1941 
census, which could not be completed 
because of the financial stringency 
caused by the Second World War, and 
also made n'commendations for the use 
of sampling methods for the estima- 
tion of vital statistics rates. In particu- 
lar, they pointed out the use which 
could be made of the household lists 
prepared at the census as a sampling 
frame for obtaining demographic data 
and recommended their safekeeping. 

About the same time the Health Sur- 
vey and Development Committee, set 
up by the government to help in mak- 
ing plans for postwar development in 
the health field, made a comprehensive 
review of the field of population from 
the (juantitative and qualitative points 
of view and pointed out some of the 
important gaps in existing knowledge. 
With a view to improving the quality 
of population statistics, the committee 
suggested the appointment of a regis- 
trar general of vital and population 
statistics at the center and of provin- 
cial registrars in the various provinces. 
One of its chief recomnn*ndations was 
that ‘'the population problem should 
be the subject of continuous study.” In 
the view of the committee, population 
studies should be organized and con- 
ducted on as broad a basis of collabo- 
ration as possible, with the registrar 
general, the provincial registrars and 
their trained statisticians, the health 
departments, and the departments of 
economics, sociology, statistics, and 
genetics in the universities, wherever 
such existed, participating in them. 

One of the main difficulties in car- 
rying out demographic studies on the 


Indian population has been the lack of 
reliable basic data. Even the census 
data have not been free from obvious 
inaccuracies. The unreliability of the 
age data has been pointed out in all 
censuses. The deficiencies in other 
types of data have also been evident 
whenever attempts were made to study 
these in detail. But more defective 
than the census data have been those 
of vital statistics registration. The ab- 
sence of accurate birth and death data 
made demographic analyses more dif- 
ficult and curbed the enthusiasm of 
many pioneer workers. 

It was after the development of mod- 
ern statistical science in the country, 
thanks to the initiative of Professor 
P. C. Mahalanobis and of the Indian 
Statistical Institute, that statisticians 
began to take an interest in demo- 
graphic research. The presence of 
trained statisticians not only helped in 
the evaluation of the accuracy of rou- 
tine population data but also made it 
possible to obtain fresh data by ad hoc 
surveys. The Indian Statistical Insti- 
tute began collecting data on fertility 
by field inquiries as early as 1937. By 
1942 such ad hoc surveys had covered 
9,000 weaving families and 1,000 agri- 
cultural families in rural Bengal, 1,000 
middle class families in Calcutta, and 
3,500 working class families in five in- 
dustrial centers in Bengal. About the 
year 1945, the All-India Institute of 
Hygiene and Public Health, which had 
already carried out a number of stud- 
ies on population trends, began a se- 
ries of intensive researches, under the 
guidance of Dr. C. Chandrasekaran, in 
the demographic field. In the newly 
constituted Singur Health Centre 
methodological problems related to tlie 
obtaining of birth and death rates and 
to the estimation of the extent of birth 
and death registration by field surveys 
were taken up. An important field 
study instituted at that time was a sur- 
vey of the reproductive patterns of 
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8,000 women selected from the city of 
Calcutta and the rural areas and an 
investigation of the eflEects of economic 
and social factors on these patterns. A 
study on Parsi demography, from pub- 
lished data, was undertaken by this 
institute in 1946-47. In this study the 
relatively high accuracy of the data 
available for the Parsis in India was 
used to exemplify modern demo- 
graphic analysis. Another institute 
which has been interesting itself in 
population studies is the Gokhale In- 
stitute of Politics and Economics. As 
early as 1942, Mr. N. V. Sovani of this 
organization published a study called 
The Population Problem in India: A 
Regional Approach. Although it is pri- 
marily an institute for economic re- 
search, since 1951, following a grant 
from the Rockefeller Foundation, a 
section in demography and population 
studies has been established in it. The 
institute has since carried out a num- 
ber of surveys in mortality and fcrtil- 
ity. 

Of late, official reports show a grow- 
ing keenness to apply demographic 
principles and analyses. The 1941 cen- 
sus report contained an interesting 
note by Mr. Satya Swaroop which at- 
tempted to assess the cumulative effect 
of the reduction of infant mortality on 
the size of India’s population in 1951 
and 1961. The report of the 1951 cen- 
sus by the census commissioner for In- 
dia is a complete departure from the 
pattern of previous census reports. This 
report has attempted to interpret the 
past changes in the size and structure 
of India’s population and to point out 
their implications for the level of living 
of the population. Tlie report also 
makes a plea for a reduction in the 
birth rate of the country. The 1951 cen- 
sus also attempted for the first time in 
the history of the Indian census to 
make an assessment of the accuracy of 
the census count by a recheck in the 
field. In commending this task to the 


various census superintendents of the 
states, the census commissioner was no 
doubt influenced by the importance 
given to such checks by the United 
Nations. The recommendations of the 
United Nations Population Commis- 
sion on census methods have also been 
acknowledged in planning other fea- 
tures of the 1951 Indian census. 

The importance of demographic re- 
search as an aid to social and economic 
planning received fresh impetus about 
the year 1950. In that year, following 
a recommendation of the Economic 
and Social Council, an agreement was 
reached by the government of India 
and the United Nations to undertake 
jointly a field study on the interrela- 
tionships of economic, social, and pop- 
ulation changes. The plan and purpose 
of the study received wide publicity, 
particularly at the time when the Plan- 
ning Commission of the Government 
of India was beginning to prepare the 
First Five-Year Plan for economic de- 
velopment. Furthermore, the holding 
of a session of the International Union 
for the Scientific Study of Population 
in New Delhi in December, 1951, 
brought to the capital a number of 
foreign demographers. Their presence 
immediately after the publication of 
the stimulating book entitled The Pop- 
ulation of India and Pakistan by Kings- 
ley Davis was very welcome. The Plan- 
ning Commission held discussions with 
a number of them and was able to get 
a clear insight into the ramifications of 
the population problem and the im- 
portance of considering population 
trends and factors affecting them while 
planning for economic development. 
Meanwhile', interest in family planning 
was growing in the Health Ministry, 
and at its invitation Dr. Abraham Stone 
was sent to India by the World Health 
Organization to start a pilot project in 
the rhythm method of family plan- 
ning. The Planning Commission had 
useful discussions with Dr. Stone 



254 


The Study of Population 


which, as can be gauged from the pro- 
gram on family planning included in 
the First Five-Year Plan, led to the 
creation of additional interest in de- 
mography. 

This program emphasized the need 
to ‘‘obtain an accurate picture of the 
factors contributing to the rapid popu- 
lation increase in India.” One of the 
seven points in the program was the 
study of the interrelationships between 
economic, social, and population 
changes, the information from which 
was expected to provide “the necessary 
background for the formulation of a 
national population policy based on 
factual information.” Another point in 
the program was the “collection from 
representative sections of the popula- 
tion of information on reproductive 
patterns and on attitudes and motiva- 
tions affecting the size of the family.” 
In recommending this program, the 
Five-Year Plan suggested that the 
problems of population and family 
planning might be divided into those 
relating to (1) policy and approach 
and (2) research and programs, and 
intrusted each of these tasks to a sep- 
arate committee. 

The Programme and Research Com- 
mittee, with its demographic subcom- 
mittee, considered the problems of de- 
mographic research and training at a 
number of sessions, but the concrete 
lines of action recommended by them 
have been few. These few have in- 
cluded the provision of financial grants 
to two or three schemes for studying 
birth and death rates and fertihty pat- 
terns. The setting up of four demo- 
graphic units in places where some 
demographic work was already being 
undertaken, such as tlie Delhi School 
of Economics, the Gokhale Institute of 
Politics and Economics, the All-India 
Institute of Hygiene, and the Indian 
Statistical Institute, were recommend- 
ed by this committee. 

Meanwhile, studies carried out re- 


cently in the population field show a 
high degree of demographic skill. At 
the World Population Conference held 
in Rome in 1954, for instance, two pa- 
pers— one by Mahalanobis and Ajit Das 
Gupta and the other by Chandrase- 
karan— were presented; they dealt with 
the design of statistical surveys and the 
examination of the accuracy of the 
data obtained from such surveys. The 
studies currently undertaken in India 
deal with such specific fields of demo- 
graphic interest as fertility, labor force, 
and urbanization. Such studies have 
resulted essentially from the govern- 
ment's plans for social and economic 
development. Work connected with 
family planning projects has given an 
insight into the complexity of factors 
which affect fertility and the necessity 
for understanding these properly if the 
government policy of effecting a check 
on India's birth rate is to be pursued 
vigorously. Similarly, the aim of ban- 
ishing unemployment within a reason- 
able number of years has made it nec- 
essary to estimate accurately the size 
of the labor force in the future and the 
number of persons for whom job op- 
portunities vrill need to be provided. 
Tlie need for studying the relationship 
between the secondary and tertiary 
sectors of the economy has encoiu-aged 
a study of the growth of industrial 
towns in India. 

PRESENT STATUS OF DEMOG- 
RAPHY IN INDIA 

From the brief history of demogra- 
phy given in the previous section, one 
point stands out; i.e., until now this 
branch of knowledge has developed 
without any definite plan or direction. 
Academic interests of individual schol- 
ars and national exigencies have been 
the two dominating forces on the 
growtli of demography in the past. As 
a result, certain fields of demography 
have received far greater attention 
than others. For instance, a number of 
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statistical studies have been carried out 
on mortality, fertility, and future pop- 
ulation size. In contrast, the amount of 
work done in economic demography 
has been extremely limited and far 
from commensurate with the demands 
made in this field by the problems aris- 
ing out of the country's economic plan- 
ning. Little attention has been paid to 
the social and economic problems re- 
lated to population movement, al- 
though the population censuses have, 
as a rule, provided valuable basic data 
which could be used for this purpose. 
There is also little evidence in the sci- 
entific publications of the recognition 
of demography as a social science and 
of the importance of social and cul- 
tural factors in population dynamics. 

A major reason for the lack of an all- 
round development in demography has 
been the absence of proper training 
and research facilities. An inquiry 
made by Mr. N. V. Sovani^ a few 
months ago in connection with the 
teaching of demography project of tlie 
International Union for the Scientific 
Study of Population showed that in all 
of the twenty-six universities in India 
which replied to his questionnaire, de- 
mography did not form a separate sub- 
ject in courses leading to the Bachelor s 
degree. Whatever teaching is provided 
is given within the framework of other 
disciplines, mainly sociology, econom- 
ics, and statistics. The teaching of the 
subject at the undergraduate level, in 
the economics or sociology courses, is 
rudimentary and is confined to giving 
elementary ideas on vital statistics and 
population theories. The courses in sta- 
tistics emphasize the calculation of 
statistical measures of fertility and 
mortality. 

There is no chair in demography at 
any of the universities. In two univer- 
sities, i.e., Bombay and M. S. Univer- 
sity, Baroda, there are two optional 

1 1 am indebted to Mr. Sovani for allowing 
me to make use of his findings. 


papers in demography at the postgrad- 
uate Masters examination in econom- 
ics. The two papers form a pair out of 
six to seven such in advanced econom- 
ics, and the candidate has to choose 
two pairs from among tliese. While 
Baroda offers teaching related to the 
two papers in demography, in Bom- 
bay there is no such facility, and the 
candidates have to prepare on their 
own. In the Lucknow University there 
is a paper in demography in the exam- 
ination leading to the M.A. degree in 
economics. The introduction of a pa- 
per on population for the M.A. exam- 
ination at the Aligarh University has 
been proposed. The statistician's di- 
ploma examination of the Indian Sta- 
tistical Institute includes an optional 
paper on population and vital statis- 
tics. 

The facilities for demographic re- 
search (apart from the newly created 
Demographic Research and Training 
Institute, which will be referred to 
later ) have also been limited, and 
there has been no institution in India 
devoting itself entirely to this work. 
The All-India Institute of Hygiene and 
Public Health at Calcutta, the Gokhale 
Institute of Politics and Economics at 
Poona, the Indian Statistical Institute 
at Calcutta, and the J. K. Institute of 
Sociology and Human Relations at 
Lucknow— to mention only some of the 
institutions whicli have undertaken re- 
search studies in the past— have other 
major preoccupations. Demographic 
research work undertaken by their staff 
has often been in addition to their nor- 
mal duties; of late, however, the Go- 
khale Institute and the Indian Statistical 
Institute have established separate de- 
mographic sections. 

A recent development of considera- 
ble importance has been the setting up 
of the Demographic Teaching and Re- 
search Centre under the joint spon- 
sorship of the government of India and 
the Sir Dorabji Tata Trust. The United 
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Nations is also supporting this project 
on the understanding that this center 
will admit for training a certain num- 
ber of students from other countries of 
Asia and will assist these countries in 
the development of research into their 
demographic problems. In accepting 
the proposal for collaboration with the 
United Nations, the government of In- 
dia expressed the hope that this center 
“will prove to be an important con- 
tribution towards the study and evalu- 
ation of population problems in Asian 
countries in order to facilitate the plan- 
ning of sound national programmes of 
reconstruction.” The institution con- 
sists of a number of co-operating units: 
( 1 ) the main unit with its staff of a co- 
ordinating officer, a statistician, a de- 
mographer, and clerical and other sub- 
ordinate personnel; the staff will be 
strengthened by the United Nations to 
enable the center to perform its inter- 
national functions stated above; (2) 
the Indian Cancer Research Centre, 
Bombay, with its two units dealing 
with human variation and the physiol- 
ogy of human reproduction, respec- 
tively; (3) the Tata Institute of Social 
Sciences, Bombay; (4) the Department 
of Sociology of tlie University of Bom- 
bay; and (5) the Gokliale Institute of 
Politics and Economics, Poona. 

It is the task of the main unit to pro- 
mote, in collaboration with the other 
units mentioned earlier, integrated 
programs of teaching and research. 
The institute will admit fellows for 
training. Tlie period of training will 
last for two years. The program of 
teaching during the first year will cover 
theoretical training in the different 
subjects dealt with by individual units 
of the organization as well as practical 
work and participation in the research 
undertaken by the center. During the 
second year each student will be 
posted, in turn, to these different units 
to participate in their work. It is ex- 
pected that, with tliis background of 


training, the outgoing student will be 
able to associate himself effectively 
with the planning of development pro- 
grams at the national and state levels 
and to become a useful member of a 
center for the teaching of demography. 
A few outstanding fellows will be pro- 
vided with opportunities to pursue 
higher studies in their own subjects, 
with a view to enable them to secure 
doctorate degrees in these subjects. 
After such specialization, these fellows 
should, it is felt, be able to fulfil to a 
greater extent the tasks of organizing 
departments of demography in univer- 
sities and of making contributions to 
planning and research in their own 
fields of study. 

In addition to the Demographic Re- 
search and Training Centre, the gov- 
ernment of India has recently taken 
steps to establish demographic units 
which will “fonn the nuclei from which 
interest in demographic problems will 
be promoted and a free flow of trained 
workers in this field will be encour- 
aged.” Two such units are to be set up 
immediately, one in the Delhi School 
of Economics and the other at Cal- 
cutta. The unit at Calcutta will be run 
by the Indian Statistical Institute in 
collaboration with the All-India Insti- 
tute of Hygiene and Public Health. 
These units will, it is understood, have 
considerable latitude in determining 
their fields of interest. 

PROSPECTS FOR DEMOGRAPHY 
IN INDIA 

The prospects are extremely bright 
for furdier development of demogra- 
phy in India. The fact that the gov- 
ernment of India has shown initiative 
in the provision of centers for training 
and research in this field augurs well 
for the future. In addition to the facili- 
ties available in the country, Indian 
students have also the opportunity for 
overseas training provided by interna- 
tional agencies such as the Colombo 
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Plan and the United Nations and by 
private organizations such as the Pop- 
ulation Council of New York. There is, 
therefore, assurance that in the imme- 
diate future India will have a number 
of persons trained in demography and 
qualified to undertake important tasks 
in this field. 

The need for demographic work will 
arise essentially from the requirements 
of the government programs for social 
and economic development. Various 
departments of the government have 
already taken steps to obtain the as- 
sistance of demographers either as con- 
sultants or as full-time staff members. 
A Standing Committee for Population 
and Vital Statistics has also been set up 
at the center, with representation from 
several ministries and the central sta- 
tistical organization, to consider prob- 
lems of co-ordination arising in the col- 
lection of demographic data. This is an 
important step, since in the future the 
handicap to demographic work is not 
likely to arise so much from the want 
of demographic skill as from the lack 
of adequate demographic data. 

Demography in India has had its ups 
and downs, and it will require a keen 
student of the history of civilizations 
to explain how in this country, which 
held the pride of place in the collec- 
tion and use of demographic data in 
the third century b.c., the status of this 
subject became as low as it did in the 
middle of the last century. Whatever 
the factors which were responsible for 
this change, the last hundred years 
have seen a slow but growing interest 
in this field of science. Today demog- 
raphy has well-nigh regained its im- 
portance, and the chances arc that the 
immediate future will see its status rise 
still higher. 
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13. Demographic Research in the Pacific Area 

IRENE B. TAEUBER 


The development of population sta- 
tistics in Europe, the peopling of the 
Americas and Oceania by Europeans, 
and the expansion of European admin- 
istrative power produced a regional 
bias in demographic research and the- 
ory. Tlie data and the hypotheses were 
derived from European cultural experi- 
ence. A more adequate knowledge of 
the world’s population and a more gen- 
eralized tlieory alike require research 
on other peoples, other cultures, and 
other regions. 

The Pacific is the most populous of 
the world’s ocean regions. In 1954 
some 1.35 billion people lived in the 
nations that touched its shores or on 
the islands that dotted its waters 
(United Nations, Statistical Office, 
1955, Table 1). In the western Pacific, 
the U.S.S.R. and Communist China 
dominate the mainland of Asia, but 
there is a coastal arc that extends from 
Sakhalin through Japan, the Ryukyus, 
Taiwan, and the Philippines to the In- 
donesian Archipelago, Australia, and 
Nev Zealand. In the eastern Pacific a 
single land barrier stretches from 
Alaska to Tierra del Fuego. Here are 
the English-speaking continental areas 
of Canada and the United States and 
the Spanish-speaking countries from 
Mexico through Central America, Co- 
lombia, Ecuador, Peru, and Chile. 
Then there are islands scattered 
throughout the ocean from the coastal 
fringe of Asia to the western coast of 
the Americas.^ 

The major concentrations of people 
are on the Asian mainland. The 884 


million population of the Soviet Union, 
Korea, Communist China, and Pacific 
Southeast Asia is one-third that of the 
world. It is two-thirds that of the Pa- 
cific region. The population of the 
coastal fringe numbers 219 million, 
while all the American nations from 
Canada to Chile have a population of 
248 million. This last number is sizable, 
but it is only 18 per cent of the total 
figure for the Pacific region. The is- 
lands between the coastal fringe of 
Asia and the shores of the Americas 
have an estimated population of 1.5 
million, 0.1 per cent of the regional 
total. 

The strategic significance of Pacific 
demography need not be stressed. Al- 
most 800 million of the 884 million 
mainland people belong to tlie Soviet 
Union or Communist China, and the 
Communist area has been extended 
into North Korea, northern Indochina, 
and Sakhalin Island. The 220 million 
people of the coastal fringe include the 
88 million of a Japan still largely un- 
armed and the 81 million of a neutral- 
ist Indonesia. The combined popula- 
tion of Australia and New Zealand is 
less than 12 million. Tlie tiny islands 
are important, but their peoples are 
few indeed. As contrasted with Asia, 
the westefn American nations are 
sparsely settled. Canada has 15 million 
people, while Chile has 6.5 million. 
The population of 248 million for the 

1 The Institute of Pacific Relations included 
the Pacific nations of the Americas and the 
Soviet Union in its definition of the area of 
interest. 
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Americas from the Arctic to the Antarc- 
tic is dominated by the 162 million of 
the United States. 

There are great differences in den- 
sity of settlement in the Pacific area, 
but ratios of people to land are rele- 
vant neither to welfare nor to power 
unless the character and development 
of the land use and the non-agricul- 
tural economy are considered. Here the 
Pacific is an area of sharp contrast. 
There are advanced industrial nations 
—and there are people who live large- 
ly by the ancient agricultural ways 
(Institute of Pacific Relations, Inter- 
national Secretariat, 1949, 1951; Cres- 
sey, 1951; Pelzcr, 1941; Stamp, 1936; 
Wickizer and Bennett, 1941). Neither 
the modern nor the ancient economies 
are localized geographically or aligned 
politically. Mainland Asia includes the 
Soviet Union; the coastal fringe in- 
cludes Japan, Australia, and New Zea- 
land; the Americas include Canada and 
the United States. 

Reconnaissance of the demography 
of half the world’s population is diffi- 
cult to handle simply and in brief 
space. The work could be documen- 
tary, a listing of sources for data and 
publications of research. It could de- 
scribe the data and research systems 
that have swept across the area over 
the centuries. The economic approach 
is tempting, with its differentiations of 
agricultural, mixed, and industrial 
areas. There are also the questions of 
the rates of population growth and the 
prospects for the future as death rates 
are reduced drastically among peoples 
whose birth rates presumably remain 
high. 

The orientation here is not the status 
of data, for that is covered elsewhere 
(in the contribution to this volume by 
Forrest Linder). Neither is it the pop- 
ulation problems. Great as they may 
be and massive as tlie literature is, 
there has been little scientific analysis 
of them. The approach, rather, lies in 


the types of data and the research 
questions that are particularly signif- 
icant for the Pacific region. The area 
emphasis is placed on nations or terri- 
tories where population data and de- 
mographic research are not developed 
or are developed in unconventional 
ways. The substantive emphasis is 
placed on problems that require new 
hypotheses or the modification of old 
ones for tlie new physical and cultural 
contexts. 

THE STATUS OF DATA 

Tabulations of demographic data in- 
cluded in tlie Demographic Yearbook 
of the United Nations indicate a hiatus 
for major portions of most of the re- 
gions of the Pacific. Tlie population 
figures that were cited earlier were 
dominated by non-censal estimates. 
Growth, distribution, structure, and 
characteristics are all conjectural for 
these non-enumcrated populations. 
Even where a census was reported, 
that census was often remote in date, 
published incompletely if at all, or lim- 
ited to segments of the population. 

Censuses 

The inadequacies of data differ from 
one area of the Pacific to another, from 
one type of culture and economy to 
another. Tlie great area of ignorance is 
the Asian mainland. The Soviet Union 
had a census in 1939, but few data were 
published. Gommunist Ghina had a 
census-registration in 1953-54, but the 
data were even more limited than 
those for the Soviet Union. Korea’s last 
census under the Japanese was the war 
survey of 1944; South Korea’s census 
of 1949 was quite deficient, and tabula- 
tions were ended when North Korea 
invaded in June of 1950. French enu- 
merations in Indochina were limited to 
portions of the peninsula. Thailand and 
Malaya had censuses in 1947. Thus 
such a basic characteristic as age is 
known through a postwar census for 
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about 25 million of the 850 million or 
more people of the Pacific nations of 
the Asian mainland. 

The area of greatest knowledge is 
the eastern Pacific, i.e., the nations of 
the Americas (U.S. Bureau of the 
Census and Library of Congress, 1943). 
The data from Canada and the United 
States are those of advanced industrial 
nations. The statistical systems of the 
Latin nations are less advanced than 
those in America north of the Rio 
Grande, but censuses were taken in or 
near 1950 in all the Pacific nations of 
the Americas except Peru, and here 
there was a census in 1940. The major 
problems are those of the quality of 
data and the adequacy of tabulations 
rather than the absence of enumera- 
tion. 

In the independent nations of Asia’s 
coastal fringe, the state of demograph- 
ic statistics is related to the state of 
economic development. Japan, Aus- 
tralia, and New Zealand have ad- 
vanced statistical systems and recent 
census data, fully tabulated. The Re- 
public of Indonesia has had no census; 
the last census under the Netherlands 
was that in 1930. The Philippines had 
a census in 1948, and there were ear- 
lier censuses under Spain and the 
United States. Taiwan took a census 
in 1956, and there is a functioning reg- 
istration system. Censuses have been 
taken recently in most of the territories 
of the coastal fringe, though in New 
Guinea only non-indigenous inhabit- 
ants were included. 

The final region of the Pacific con- 
sists of the other islands between the 
eastern coast of Asia and the western 
coast of the Americas. Most of the peo- 
ple in these islands have been enumer- 
ated recently, the United States Trust 
Territory of the Pacific, the British 
Solomon Islands, and the New Heb- 
rides being outstanding exceptions. 

The registration of vital statistics and 
the recording of migration have the 


same general pattern of development 
as the enumerative censuses. Availabil- 
ity, completeness, and accuracy are re- 
lated either to the economic develop- 
ment and educational level of the na- 
tion itself or to the policies and plans 
of the administering power for the ter- 
ritory. 

Population Registrations 

The great demographic tradition of 
the Pacific region is that of population 
registration. The history among the 
Chinese goes back to ancient days, 
though it may be that most of the fig- 
ures thought to be based on counts or 
registrations are largely ad hoc judg- 
ments. In recent centuries registration 
has been an aspect of the organization 
of population into small groups (the 
cilia) and the organization of these 
into larger groups (the pao) (Chao, 
1938; Chen Ta, 1948; Jaffe, 1947b; Liu, 
1935; National Tsing Hua University, 
1944; Skinner, 1951; Taeuber, 1948). 
The major function has been control of 
the population at the local level, but 
the administration of that control early 
involved the use of identifying placards 
on dwelling places and the keeping of 
local records. In theory, the inspection 
of these records and their summation 
at successively higher levels could yield 
information on population size and 
distribution, births and deaths, and 
movements to and from specified areas. 
This would be a continuing popula- 
tion inventory. In fact, the reputed 
compilations seldom involved anything 
more complex than one figure for all 
China. Only now are the provincial 
figures for the Ching Dynasty being 
published (Yen Chung-pin, 1955). The 
systematic and prolific compilation and 
publication so characteristic of the 
Japanese did not occur among the 
Chinese. 

The origins of the registration sys- 
tem of Japan lie in China. The alien 
forms were introduced in virtual copy, 
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but the adaptations in use and the al- 
tered context created a system of 
household registers (koseki) that was 
distinctively Japanese. Population reg- 
isters were to provide the data for the 
periodic reallocation of land envi- 
sioned in the Great Reform of the sev- 
enth century a.d. (Taeuber, 1957). The 
operation of a complex registration and 
reporting system was impossible in the 
Yamato domains of the period. The 
fragments of data that survive suggest 
that the continuing declines in reported 
populations over the early centuries 
mirror an altered structure of adminis- 
trative power rather than depopula- 
tion. However, a great tradition was 
established. 

Nationwide registration was restored 
under the Tokugawa as a part of the 
control mechanism of a powerful cen- 
tralized state. There was regulation of 
residence, economic activity, manners, 
morals, and apparel. Civil registers 
were kept, and there were also reli- 
gious registers to insure the extirpation 
of Christianity. When population be- 
came recognized as a problem in the 
early eighteenth century, the shogun 
ordered the daimyo to submit periodic 
reports on numbers of commoners. The 
first report was in 1721; it was fol- 
lowed by a series of reports at six-year 
intervals from 1726 to 1852. For many 
of these years the compilations are 
available by sex for the kuni into 
which the country was then divided. 
Annual figures are available for some 
of the han (clans). There were some 
reports on births, deaths, marital status, 
and social class. 

The coverage of the Tokugawa reg- 
isters was incomplete, for the people 
without social class, the daimyo, the 
samurai, and the imperial family, to- 
gether with their retainers, were omit- 
ted. The registers were also inaccurate, 
and the procedures diflFered in the do- 
mains of the difiFerent daimyo. In 1872 
a new survey of the population was 


undertaken, and new registers were es- 
tablished. Continuing efforts were put 
into the improvement of the koseki 
records and die reporting system based 
on them. Initially, there were annual 
reports giving age and sex structure as 
well as numbers. Each five years from 
1898 through 1918 there were "cen- 
suses,” detailed compilations of the 
registration data by age, sex, marital 
status, and residence. The data re- 
mained defective. The first enumera- 
tive census was taken in 1920; there- 
after there were complete censuses in 
decennial years, simplified censuses in 
quinquennial years. Vital statistics re- 
mained by-products of the koseki sys- 
tem, with procedures that traced back 
to the registration laws of the seventh 
century a.d. in Japan and to the Tang 
codes in China. A Chinese registration 
system that never yielded reputable 
data in China was molded into one of 
the world's most extraordinary data 
systems by the Japanese. 

The Chinese registration system, or 
a modification of it, diffused into neigh- 
boring areas, but adherence was lim- 
ited and results inadequate. The great 
extension occurred as the Japanese ex- 
tended their empire. In Korea the reg- 
istration system remained so deficient 
that major adjustments were required 
each time an enumerative census was 
taken (Park, 1955; Taeuber, 1946b; 
U.S. Library of Congress, 1950b, c, d). 
Registration came late in the Ryukyus, 
and it was incomplete. In Taiwan, on 
the other hand, the Japanese adminis- 
tration of a basic Chinese institution 
produced data of notable accuracy 
(Barclay, 1954fl, b). In Kwantung and 
the South Manchuria Railway Zone the 
registers remained deficient, though 
there were annual reports on popula- 
tion, births, and deaths. The great ex- 
tension of the modem Japanese record 
system to a Chinese population oc- 
curred in Manchukuo (Taeuber, 1945b; 
U.S. Library of Congress, 1951). The 
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levels of completeness and accuracy in 
Kwantung and Manchukuo were be- 
low those in Taiwan but above those 
for other Chinese populations on the 
mainland. 

The other great registration system 
in the Pacific area was that of the 
Catholic church. In the Latin-Ameri- 
can countries, the Philippines, and the 
Spanish islands of the southwest Pa- 
cific there were records of converts, 
baptisms, and deaths. These ecclesias- 
tic registers were not safe guides to 
population developments, however, for 
the converted peoples were a variable 
and perhaps unrepresentative portion 
of the total; vital events had to be de- 
duced from records of religious rites; 
and neither births nor deaths could be 
allocated precisely to the populations 
that produced them. 

There have been other registration 
systems in the Pacific, notably that es- 
tablished by the Netherlands in Indo- 
nesia. There are large registration sys- 
tems operating today, including those 
of Communist China on the mainland 
and Nationalist China on Taiwan. 

THE STATUS OF RESEARCH 

The status of research in the indi- 
vidual countries of the Pacific area is 
related to the general status of aca- 
demic development, particularly in the 
social sciences and statistics. Tliere is 
an implicit assumption here that should 
be made explicit. Studies in the hu- 
manities, literature, and linguistics con- 
tain much that is relevant to demogra- 
phy. The activities of governments and 
religious groups in the collection and 
publication of figures provide material 
for demographic research. Writings on 
population problems and policies, to- 
gether with the pronouncements and 
records of central governments and 
elites, are also materials for analysis. 
None of these types of materials are 
themselves research. 

The collection, processing, and tab- 


ulation activities that produce data are 
preludes to research. Over any consid- 
erable period of time there should be 
close relationships between the pro- 
curement of data by an indigenous 
government and the analysis of tliose 
data, whether in government agencies 
or by universities and research institu- 
tions. There are lags and discontinui- 
ties here, however. Neither in the past 
nor tlie present have the statistical ac- 
tivities of colonial governments gener- 
ated significant research among the 
governed people. 

In the Pacific as a whole, the devel- 
opment of demographic research is re- 
lated to the development of the indus- 
trial and educated population. In Can- 
ada, the United States, Australia, and 
New Zealand, statistical systems, tech- 
nical training, and academic and other 
facilities are advanced. These are coun- 
tries where scientific contributions are 
anticipated rather than exceptional 
events. 

The other industrial country in the 
Pacific region is Japan. This is also the 
other country with an advanced statis- 
tical system. Demographic research is 
less advanced technically than in the 
English-speaking industrial countries 
of the region, but it is prolific and its 
technical levels are advancing rapidly. 
Since all other countries with substan- 
tial developments of demographic re- 
search are Western, the technical and 
scientific contributions are in Western 
languages. Tliis linguistic factor plus 
the recency of Japan’s modernization 
and the isolation of the years of war 
created difficult conditions for scholar- 
ship. Counteracting these deterrent 
factors, though, was the long pre-emi- 
nence of the population problem of 
Japan and the antiquity of the interest 
in it. The report of the Commission on 
Food and Population in 1930 did not 
lead to government programs to re- 
duce the rate of population growth, 
but it did lead to recognition of demo- 
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graphic research as a function of gov- 
ernment. There is an Institute for Re- 
search on Population Problems under 
the administration of the Welfare Min- 
istry, with functions that extend to the 
government as a whole. There are spe- 
cial research reports, and there is a de- 
mographic journal, Jinko mondai ken- 
kyu. The quasi-official Foundation In- 
stitute for Population Research also has 
a long history; in the imperial period 
it issued a journal, Jinko mondaL It has 
served to bring scientific, governmen- 
tal, university, and business groups to- 
gether in the fonnulation and recom- 
mendation of policy. 

It is not possible to summarize either 
the research projects or the publica- 
tions of Japan in brief compass.^ The 
evaluation is also diflScult, for the re- 
search is highly competent in some 
fields, quite limited in others. It is im- 
portant to note, however, that demo- 
graphic research is a part of compre- 
hensive and widely ramified activities 
in population and related fields. In ad- 
dition to the statistical development 
previously mentioned, there are major 
pubheity programs. The Population 
Problem Council of the Mainichi pa- 
pers subsidizes research and publica- 
tion; tlie Mainichi papers present fre- 
quent coverage of the population prob- 
lem and summarize current research 
and statistics. There has been national 
debate on policy, and there is formula- 
tion of policy recommendations for the 
government. The Institute of Public 
Health of the Welfare Ministry spon- 
sors research and training for planned 
parenthood. The national permissive 
legislation and the resort to abortion 
have provided pressures for more ac- 
ceptable policy and have led to re- 
search on family limitation practices 

“ A rather comprehensive bibliography for 
Japan and the areas of the former empire is 
included in Tacuber, 1958. A general bib- 
liography was prepared by Japan's National 
Commission for UNESCO, 1952. 


and the choices among means. Activ- 
ity and research in the population field 
in Japan are essentially indigenous, 
though many of the demographers, 
statisticians, and doctors received some 
of their training in the West. 

The oldest colonial statistics of the 
Pacific area are those of the Spanish 
and the Portuguese, but research was 
delayed and limited. The conquests of 
Spain were followed by depopulation 
among the Indians in many areas ( Ben- 
nett, 1948; Cook, 1940, 1943, 1949fl, b; 
Cook and Simpson, 1948; Steward, 
1946-50). State and church alike were 
concerned with this reaction to con- 
quest, so systems of records and spe- 
cial surveys were ordered. The con- 
cem extended over the domains of 
Spain, whether North or South Amer- 
ica, the Philippines, or the islands of 
the southwest Pacific. Indigenous peo- 
ple were not participants in the plans 
for statistics or for policy, and tliey 
were trained neither for understanding 
nor for research. 

There were early attempts at enu- 
meration in the independent nations of 
the Americas, and periodic censuses 
and vital statistics have been accepted 
by practically all the Latin countries 
as essential functions of modern states 
(Inter American Statistical Institute, 
Temporary Organizing Committee, 
1941). Emphasis has been placed on 
the collection of data and the training 
of operational personnel, but the de- 
velopment of evaluation and analysis 
is retarded (Arias B., 1953, 1956; Al- 
maraz Ugalde and Becherelle, 1954; 
Barrera, 1954; Bocaz S., 1953; Burnight 
rt al.y 1956; Centro interamericano de 
bioesladistica, 1955a, h, c, d: Costa Rica, 
1953, 1957; El Salvador, 1954). Quan- 
titative social science is neither a de- 
veloped nor a prestige field in the uni- 
versities. Population analysis has had 
low priority in comparison with disci- 
plines such as medicine, economics, 
and finance. Moreover, questions of 
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population research are frequently sus- 
pect because of possible relations be- 
tween research and the definition of 
population problems. 

The populations of the area from the 
Rio Grande to Tierra del Fuego are 
better known than they were a few 
decades ago, but the area remains one 
of ignorance insofar as incisive com- 
parative analysis is concerned. How- 
ever, several interrelated developments 
are all favorable to a major concentra- 
tion on demographic research in the 
individual countries and within the re- 
gion in tlie near future. The rapidity 
of population growth creates problems 
in the present and fears for the future 
(United Nations, Population Division, 
1954; United Nations, Social Affairs 
Division, Population Branch, 1955). 
National, regional, and urban planning 
requires processed, if not analyzed, de- 
mographic data. There are pressures 
for higher education in all areas, and 
educational systems are being ex- 
panded. In the Indian countries the 
identification with the indigenous her- 
itage is favorable to historical and con- 
temporary studies that have substan- 
tial demographic components. And, fi- 
nally, tlicse countries are part of the 
larger world. Individually and collec- 
tively, they are responsive to its intel- 
lectual currents and its scientific de- 
velopments. The activities of hemi- 
spheric and other international organ- 
izations may focus attention on popu- 
lation structures, growth, and prospects. 
If so, the resultant activities occur 
within a regional context and so stimu- 
late comparable analysis within the 
areas and co-operative analysis of 
problems and processes that extend be- 
yond national boundaries. 

The story of demographic research 
in the nations that recently achieved in- 
dependence is quite different from that 
of the United States, the British Com- 
monwealth countries, Japan, or the re- 
publics in Latin- America. In the past. 


demographic research, as data collec- 
tion, was carried out in the tradition of 
the colonial power, in most instances 
by nationals of that power or by per- 
sons closely directed by them. There 
was only limited research by Filipinos 
and Americans on the population of the 
Philippines, whether in the colonial or 
the national periods. In Indonesia there 
was some analysis of population dy- 
namics, and there was major concern, 
some research, and some movement to- 
ward policy in Java. Today indigenous 
research is limited by political insta- 
bilities and economic difficulties, but 
there are evidences of serious interest 
(Boeke, 1942, 1947, 1953; Furnivall, 
1944, 1948; Heercn, 1955; Human Re- 
lations Area Files, 1955; Keyfitz, 1953; 
Keyfitz and Widjojo, 1954; Klein, 1953- 
54; Netherlands Indies, 1938; Univer- 
sity of Indonesia, 1956). 

The most developed systems of colo- 
nial statistics were those under Japan. 
Here there was an approach to re- 
search by ruling and indigenous peo- 
ples alike. There was some analysis in 
many fields, but the great literature 
was in the fields of mortality and mor- 
bidity. There was some comparative 
analysis of individual colonial popula- 
tions, but until the years of the Co- 
Prosperity Sphere there was little eon- 
c(q)t of the empire as an area or a sub- 
ject for research. Tliere were village 
studies in the colonies and affiliated 
areas, and there were many studies of 
the movements and the colonizations 
of the Japanese themselves. Here, how- 
ever, there is a peculiar situation. 
There were data of great practical and 
theoretical significance, and there were 
some trained personnel among the Jap- 
anese and the indigenous people. Pop- 
ulation growth was rapid, and popula- 
tion was recognized as a severe prob- 
lem. Yet there was little research on 
the population problems of the colo- 
nies. TTie answer probably lies in the 
timing of developments. The great ad- 
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vance of technically competent demo- 
graphic research in Japan came in the 
thirties, but it was also in the thirties 
that freedom of research was limited 
by tlie state. In this perspective, the 
demograpluc research that was car- 
ried out may attest the indefatigable 
energy of the Japanese students. Col- 
lection and evaluation of the literature 
of this period would be required for 
final evaluation of the extent of the 
scientific developments or of the status 
of demographic research. 

The status of research in French In- 
dochina is difficult to describe or to 
evaluate in comparative terms. There 
was no census that covered all the as- 
sociated states, and vital statistics were 
limited to local areas. There was major 
research on human geography, though, 
and there were medical, social, and an- 
thropological studies of localities and 
groups (French Indochina, 1929; 
Gourou, 1936, 1940fl, h; Robequain, 
1939, 1946; Zelinsky, 1950). 

Political and economic conditions 
have retarded demographic research in 
the new nations. Among the areas for- 
merly subject to or affiliated with Ja- 
pan, Sakhalin, North Korea, Kwantung, 
and Manchukuo are in the Communist 
world and subject to its statistical and 
research limitations. In the early years 
developments in South Korea permit- 
ted some focus on demographic statis- 
tics, but the situation altered sharply 
alter the invasion of 1950 (Lautensach, 
1950; McCune, George, 1950; McCune, 
Shannon, 1956; Park, 1955). Tlie rec- 
ords of Taiwan had been products of 
the Japanese who were repatriated to 
Japan. Trained and experienced Tai- 
wanese were few, and the Chinese 
from the mainland were experienced 
only in the tradition of the pao-chia 
registration and control system. The 
state of siege precluded untrammeled 
research. The elements of a population 
problem, trained personnel, university 
growth, and external interest and as- 


sistance all exist in Taiwan. The future 
of research rests more on political and 
military considerations than on the 
tenet of scientific relevance. 

The data and the research of the 
Federation of Malaya and the Crown 
Colony of Singapore remain in the 
British tradition as exemplified in clas- 
sic form in India and Ceylon ( Cooper, 
1951; Malaya, 1949; Singapore, 1947; 
Smith, 1952). The migrant colony of 
Hong Kong has been so dominated by 
immediate problems that analysis has 
been limited severely since the armies 
of Japan plunged southward. The re- 
search in the lesser British territories 
of the Pacific will be noted later. 

The record of the United States in 
demographic research in its Pacific ter- 
ritories is not a laudable one. The data 
and the research in Hawaii are similar 
to tliose in continental United States 
(Adams, 1937; Burrows, 1947; Click, 
1942; Lind, 1955; Shapiro, 1939). 
Rather complex data are collected in 
Alaska, and there have been some 
studies. A detailed census was taken in 
the Ryukyus in 1950, and the registra- 
tion system is being improved; but 
there is a notable deficiency in demo- 
graphic research ( Emerson et al, 1949; 
Taeubor, 1955). The status of data and 
research in the other territories has 
been low. Simple censuses have been 
taken each decade in tlie Panama 
Canal Zone and the Pacific territories. 
There has been research in many fields, 
but demography remains an exception. 
No census has been taken in the 
United States Trust Territory of the 
Pacific since the Japanese took the last 
of their enumerative censuses of 
Nanyo-gunto, the mandated islands, in 
1940 (Stanford University, 1949; Taeu- 
ber, 1950fo; Yanaihara, 1940. But for 
the new developments, see U.S. Gov- 
ernment of American Samoa, 1957). 

Population figures and descriptions 
of institutions and behavior related to 
marriage, birth, and death are abun- 
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dant for the island peoples (McArthur, 
1957). Demographic research is Hm- 
ited since official data tend to be in- 
adequate for technical manipulation 
(note the quantitative and qualitative 
limitations to the studies cited in El- 
kin, 1953, and Keesing, 1953b). An- 
thropologists have studied many of the 
cultures intensively, though, and de- 
mographic structure and trends were 
often considered. Population decline 
was the spectacular process, and it was 
recognized as a symptom of social dis- 
organization (Cilento, 1928; Fiji, 1896; 
Gini, 1938; Hogbin, 1939; Kooijman, 
1955; Lambert, 1934; Lessa, 1955). 
The transition to growtli was regarded 
initially simply as the cessation of de- 
cline. Rapid growth in the current pe- 
riod is responsible for an increasing 
interest in population research among 
administrators, native leaders, and in- 
ternational organizations ( Belshaw, 
Horace, 1956; Cato, 1955; Coulter, 
1941; Keesing, 1934, 1945; Lambert, 
1938). The recent analysis of popula- 
tion trends in Tikopia may presage a 
type of anthropological-demographic 
co-operation that will contribute sub- 
stantially to knowledge of method and 
process (Borne rt ah, 1957; Firth, 1936; 
Hunt et ah, 1954; Lessa, 1955; Murrill, 
1950; Powdermaker, 1931). 

The* advance of research on the pop- 
ulations of the tiny islands is far more 
rapid than that on the gigantic popu- 
lation of China. Here there have been 
great controversies on such unanswer- 
able questions as the size of the popu- 
lation (Fitzgerald, 1936; Krotevich, 
1955; Rockhill, 1912; Wang, 1932-33, 
1935; Willcox, 1926, 1937, 1940). The 
development of research has been frus- 
trated by the immensity of the tasks 
and by the political instabilities. Tlie 
emphasis has always been placed on 
official figures. By the early twentieth 
century there were direct influences of 
Western developments, and so laws, 
regulations, and schedules were pre- 


pared for enumerative censuses (Chao, 
1938; Lieu, 1933; Wang, 1932^3, 
1935). Whether the intellectual aspects 
of preparation were well or ill per- 
formed, they had little relevance to 
data. There was neither the general nor 
the specific administrative organiza- 
tion for adequate performance. There 
was neither the concept nor the tech- 
nique for surveys among an illiterate 
and suspicious people. The reputed 
censuses of 1910, 1912, and 1928 
yielded figures of largely unknown ori- 
gin and obviously gross inaccuracies. 
After 1928 there was a restoration of 
pao-chia registration, but the proce- 
dures and administration were defec- 
tive. The purpose was police control, 
not government statistics or research. 
Once again there were many figures, 
but there were no data for definitive 
analysis of numbers, trends in num- 
bers, sex ratios, age structures, or vital 
rates. 

In the brief period from the late 
twenties to the late thirties there were 
strong movements leading toward re- 
search. Doctors, social scientists, and 
demographers trained in the West 
were returning to China, and the co- 
operation and funds of Western insti- 
tutions, mainly American, permitted a 
growth of statistical data both as by- 
product of health and other activities 
and as direct product of field study 
(Buck, J., 1937; Chlao, 1934; Ch’iao 
ct ah, 1938; Lee, 1935; Notestein, 1938; 
Seifert, 1935; Thompson, W., 1938). 

The Japanese research personnel of 
the South Manchuria Railway Com- 
pany had long studied China’s popula- 
tion and economy. With the conquest 
of Manchuria, scholars from Japan and 
the staff and students of the develop- 
ing universities started making popula- 
tion studies (Beardsley et ah, 1950; 
Iwamura, 1948; Koyama, 1940; Miura 
and Shinozuka, 1952; Sato, 1951; Taeu- 
ber, 1945b). Experimental censuses 
and a national census of 1940 produced 



268 


The Study of Population 


quantities of data for analysis (bibli- 
ographies in Tacuber, 1957, and U.S. 
Library of Congress, 1951 ). Again, tim- 
ing barred the progress of research. 
The Japanese who survived war and 
repatriation are laboring somewhere in 
Japan, few in population research on 
Manchuria or northeast Asia. 

Some research continued in free 
China during the war (Chen Ta, 1946; 
National Tsing Hua University, 1944). 
Developments began again after 1945, 
and again there were plans, the train- 
ing of personnel, and initial activities. 
There is no complete record of events 
after the Communist domination of the 
mainland. The Communists, as the re- 
gimes before them, introduced their 
rule with a survey of the population 
( Krotevich, 1955 ) . This time there was 
control of the countiy with an admin- 
istrative organization that reached the 
village level, and there were wide- 
spread activities. Through combina- 
tions of enumeration, registration, com- 
pilation, and estimation, figures on the 
total numbers of the Chinese were 
produced between mid- 1953 and late 
1954. Since summation of totals was 
done at local levels and transmitted 
upward, it is doubtful whether there 
are even collections of schedules in 
provincial and national offices. There 
are major activities in registration and 
in vital records, but there arc few fig- 
ures for evaluation. There are publica- 
tions on research and policy, but the 
original documents do not seem to be 
available to scholars in the United 
States. 

All the studies that have been made 
in China demonstrate the difficulties of 
demographic research. Few have con- 
tributed unequivocal conclusions about 
the demography of China or the demo- 
graphic behavior of people of Chinese 
culture. Field work required the adap- 
tation of Western concepts and tech- 
niques to China, but tliat adaptation 
was seldom made. People were illiter- 


ate, suspicious, and superstitious. The 
discipline of research organization was 
not firm, controls were inadequate, and 
publication consisted more of descrip- 
tion than of analysis. It is interesting 
to speculate on how many of the diffi- 
culties were the usual ones of early 
statistical and research development 
and how many were inherent in the 
culture of China. The available infor- 
mation on Communist China indicates 
a persistence of the non-numerical ap- 
proach to the handling of numbers, the 
projection of global answers on limited 
and faulty evidence, and the accept- 
ance of much of the mythology of Chi- 
nese demographic characteristics and 
population trends. There is now a cen- 
trally organized government with eco- 
nomic plans and population policies. 
Whether its activities will serve to cre- 
ate ever more elaborate demographic 
propaganda or to stimulate demo- 
graphic research remains a question. 

It would be logical to include the 
status of demographic research in the 
Soviet Union in this r6sume. Tliat story 
is omitted on the grounds that it, like 
the stories of the other industrial na- 
tions, is part of the advance of demog- 
raphy in general rather than in the Pa- 
cific area. The research that is most 
relevant to the comparative demogra- 
phy of Far Eastern peoples is that of 
the Soviet Far East. Here Asian peo- 
ples were parts of and subjected to the 
political organization and forced eco- 
nomic transformation of an industrial- 
izing state. 

These comments on demographic 
research have proceeded area by area, 
with major emphasis on demographic 
research within national or territorial 
boundaries. This is the research that is 
the most developed. There is a paucity 
of demographic research on the proc- 
esses and consequences of the inter- 
actions among cultures. There are few 
comparisons of variables among peo- 
ples of different cultures and physical 
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conditions. There is little testing of hy- 
potheses about similarities and differ- 
ences in demographic response to po- 
litical, economic, and social change. As 
long as these types of research are not 
undertaken, ignorance of the demogra- 
phy of the Pacific region will remain. 
And that ignorance precludes either a 
knowledge of world population or a 
demography that can assert and dem- 
onstrate that it is not culture bound. 

SOME QUESTIONS FOR RESEARCH 

The questions for demographic re- 
search in the Pacific region are not 
unique to that region. In this area, 
however, there are many types of de- 
mographic structures and processes, 
and there are complex interrelations of 
milieu and culture with human repro- 
duction and survival. Both the precon- 
ditions to biological and cultural sur- 
vival and the ranges of variation that 
are consistent with survival can be 
studied in the laboratories of the Pa- 
cific. Control of all the factors differen- 
tiating development and status would 
leave a residue of biological, social, 
and economic factors that are univer- 
sal. lliere may be interrelations among 
these universal factors that arc essen- 
tial to the survival of groups. Those 
peoples who have disappeared biologi- 
cally are removed from the possibili- 
ties for research, but there have been 
and are declining peoples. In the Pa- 
cific there are also the demographic- 
cultural adjustments that have pro- 
duced the most numerous of all peo- 
ples, the Chinese. 

Consideration of some of the ques- 
tions for research in the Pacific region 
is not a design for research, llie rais- 
ing of the questions may serve some 
purpose, for it is important that lim- 
ited studies be so formulated that they 
are relevant to wider problems and hy- 
potheses. It is desirable also that re- 
search be cumulative and that new re- 
search be more than a reaffirmation of 


already established relationships. Per- 
haps the most desirable first step in 
Pacific demography is the evaluation 
of the existing fund of knowledge. 
Only thus will there be knowledge of 
what is known, and only thus can the 
hypotheses for further research be de- 
veloped efficiently. 

A major theoretical and practical 
question is that of tlie relations be- 
tween population growth, industrial- 
ization, and urbanization. The Pacific 
region includes major areas for com- 
parative study. Canada, the United 
States, Australia, and New Zealand are 
all countries in advanced transition. In 
global perspective, the economies are 
highly developed, incomes and educa- 
tional levels arc high, and mortality 
and fertility are low. Relative to west- 
ern and northern Europe, fertility is 
high. The possible numbers of research 
projects here are great. The data are 
available or could be procured through 
censuses, surveys, and registration pro- 
cedures or special field research; and 
the professional personnel and facili- 
ties exist in the individual countries. 

Tlie Soviet Union lias undergone 
rapid economic development in the 
last four decades. The pattern and con- 
trol of that development have differed 
from the earlier experiences of the na- 
tions of wc^stern and northern Europe. 
The demographic correlates of the 
process have been studied for the 
U.S.S.R. as a whole and its major re- 
gions (Lorimer, 1946). A demograph- 
ic transition occurred, but its timing 
and its cultural context differed from 
earlier transitions. At one critical stage 
the government acted to force declines 
in fertility through the legalization 
of abortions. Then the government 
adopted comprehensive social and 
population policies to stay the declines 
in fertility. These refer to the Soviet 
Union as a whole. The important ques- 
tion from the standpoint of the Pacific 
is that of Soviet Asia. What were the 
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consequences of the altered political 
structure, the economic changes, and 
the population policies on the peoples 
of Asian Russia, and particularly of the 
Soviet Far East? This is comparative 
cultural analysis, but it may have po- 
litical relevance, for Soviet Asia is the 
sparsely settled land of Asia. 

Japan is a significant nation in which 
to study the demography of industrial- 
ization and urbanization, for it is nei- 
ther Western in culture nor Christian 
in religion. The premodem demo- 
graphic balance involved substantial 
limitation of family size by abortion 
and infanticide. The economic devel- 
opment came late, and it was rapid. In 
Japan, as in the West and in Russia, 
there was a decline in mortality and a 
long period of population increase, but 
there was a decline in fertility whose 
rate eventually surpassed that in mor- 
tality. In the years since 1948, the Jap- 
anese have permitted abortions, and 
fertility has declined rapidly. The 
problems of analysis in the interrela- 
tions of social structure, traditional 
values, and attitudes are immense and 
complex, but the results of such re- 
search have both practical value and 
theoretical relevance. The experiences 
of the Soviet Union and Japan suggest 
that declines in fertility may be quick- 
ened by the nature of the processes of 
economic change and urbanization and 
that the provision of facilities for abor- 
tion may result in early and substan- 
tial reductions in rates of population 
growth. If this is so, the historic ex- 
perience of Europe may not permit the 
derivation of projections that are not 
time and culture bound. Furthermore, 
the trends in the U.S.S.R. and Japan 
may not be a basis for estimating the 
future for such nations as China and 
Indonesia. 

Still other types of studies of the de- 
mographic transition could be made on 
the basis of Pacific experience. The de- 
velopments in Chile merit special 


study. Here there has been substantial 
and continuing urbanization, and there 
has been a long decline in mortality 
(Bocaz S., 1953; Centro interameri- 
cano de bioestadistica, 1955a, b, c, d; 
U.S. Library of Congress, Hispanic 
Foundation, 1954). The national data 
suggest a fairly rapid decline in fertil- 
ity almost two decades ago and then a 
plateau. The heavy and evidently in- 
creasing resort to abortion raises major 
questions of demographic-economic in- 
terrelations and of motivations. Per- 
haps there is blocked economic devel- 
opment and a blocked demographic 
transition. Only incisive research in 
Chile can yield the nexus of interrela- 
tions in what appears to be a most sig- 
nificant variation in the pattern of 
modernization. 

Most considerations of the concept 
of the demographic transition have 
emphasized the changing rates of 
growth of national populations, al- 
though there have also been studies of 
differentials in mortality and fertility 
within groups of the national popula- 
tions. Is tlie transition in fact a na- 
tional process, a correlate of an eco- 
nomic development of an industrial 
type which characterizes the nation as 
a whole? Or do economic and social 
groups in rural and urban areas reveal 
persistent patterns of fertility, the na- 
tional transition being primarily a 
product of the altered social-economic 
and urban-rural composition of the 
population? The experience of Japan 
suggests that both processes occurred 
during her rapid transition, i.e., that 
there was declining fertility in all 
groups but that a substantial portion 
of the national decline was due to the 
altered structure and residence of the 
population. The census data that the 
Japanese collected in tlieir colonies 
permit analysis of the fertility of the 
component groups in many popula- 
tions. 

The preceding discussion of the de- 
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mographic changes associated with 
economic modernization has involved 
the implicit assumption that there was 
a premodem pattern of levels and re- 
lations from which decline occurred. 
There is evidence in the Pacific area 
that this is not so, but there has been 
little systematic research on premod- 
em vital balances or on the initial re- 
actions of fertility and mortality to the 
forces of development. Rates of natu- 
ral increase were so high in the Amer- 
ican colonies as to suggest that fertil- 
ity had risen under the favorable con- 
ditions of the New World. Decline in 
fertility was in process by the begin- 
ning of the nineteenth century, and the 
declines in the early nineteenth cen- 
tury characterized rural and urban 
areas alike. In Japan the initial reac- 
tions to Western contact involved in- 
creases in mortality and in fertility. 
Maximum fertility occurred in the pe- 
riod between the greatly reduced inci- 
dence of the limitation practices of the 
indigenous society and the widespread 
adoption of the limitation practices of 
the modern period. 

The ideal procedure would require 
analysis of the demography of many 
peoples and cultures prior to contact 
with the \A^est. An approach to such 
retrospective research can be achieved 
in some instances by anthropologists, 
but it can never be adequately quanti- 
tative. However, there can be analysis 
of many cultures similar to and differ- 
ent from each other in knovm ways, 
and there can be analysis of peoples of 
the same culture in different resources 
and developmental situations. A vital 
balance that involved substantial lim- 
itation of fertility seems to have existed 
among many of the premodem cultures 
of the western Pacific. In the delicately 
balanced economies of the islands, a 
high fertility that permitted rapid pop- 
ulation growth was hazardous. Increas- 
ing numbers would force death rates 
upward, but famine and disease might 


eliminate the entire population. If fer- 
tility were below mortality and if the 
relationship continued, the population 
would disappear. 

The analysis of limitations to repro- 
duction among non-literate peoples 
could be relevant to the great problems 
of today if the factors in the limitation 
were defined in terms of forces and in- 
terrelations. The question of motiva- 
tions is significant, for there is a com- 
mon assumption tliat precautionary 
limitation of fertility in the interests of 
individual or family development is a 
unique product of the modern indus- 
trializing and urbanizing society. 

The altered levels of fertility and 
mortality that accompanied industrial 
development and urban growth are but 
one facet of the demography of the 
contact and interpenetration of cul- 
tures. The movement of Western peo- 
ple into the Pacific region had devas- 
tating consequences for some of the 
people who lived in the region; the in- 
direct contacts with Western culture 
often led to substantial growth. Some- 
tliing of the complexity of the proc- 
esses of contact arc noted here. 

The migrations of Europeans across 
the Atlantic and the gradual occupa- 
tion of the Americas were demograph- 
ic tragedy for most of the native peo- 
ples ( Cook, 1940, 1943, 1949fl, b; Cook 
and Simpson, 1948; Kroeber, 1939; 
Steward, 1946-50; Wissler, 1938). In 
North America the course of events led 
almost to extermination. The results of 
contact were similar in Chile, though 
here the intennixture was greater. The 
general course of events seems to have 
been displacement, disturbed economic 
functioning, social disorganization, and 
decline or disappearance. Conflict ac- 
counted for some of the mortality, but 
the major factor was disease. Eventu- 
ally the epidemics and the endemic 
diseases were brought under control, 
famines were eliminated, and death 
rates were reduced. Birth rates re- 
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mained high, and there was the famil- 
iar story of rapid population increase 
among people whose resources, skills, 
and adaptability were low. 

In America north of the Rio Grande, 
in some areas of Middle America, and 
in the southern part of South America 
the Indians were relatively few in num- 
bers, so there was amalgamation or 
ethnic succession. In the areas of the 
great Indian civilizations, the story was 
quite different. Here the immigrants 
were Spanish men who came as sol- 
diers, priests, or adventurers. The labor 
for economic exploitation had to be 
that of the Indians. The family arrange- 
ments had to involve Indian women. 
Thus there was a rigid social structure 
that was firmly based in economy, 
state, and church. On the other hand, 
there was intermixture in a situation in 
which the children were assimilated 
into the upper group. There developed 
a rough parallelism in the ethnic and 
social structures of the populations. 
The numerical relations of tlie groups 
and the evolutions of the social stnic- 
tures themselves produced gradations 
from top to bottom in some cases, vir- 
tual discontinuities in others. Political 
revolutions that were both social and 
agrarian in origin altered these associa- 
tions in some areas, barely touched 
them in others. Selective urban migra- 
tion and selective access to schools and 
other channels of upward mobility 
were aspects of the continuities in so- 
cial-economic and ethnic structures. 
The evolutions of national populations, 
the regional and social-economic dif- 
ferentials in vital processes, and the 
prospects for change are all related to 
these structures, their persistences, and 
their plasticities. So also are income 
distributions, rates of savings, and busi- 
ness entrepreneursliip. 

The demographic research in the 
Spanish cultures is intricate if the basic 
questions extend beyond the measure- 
ment of population composition and 


change into the historic interrelations 
and tlie present relationships. Histori- 
ans are laboring on the depopulations 
that followed the conquest and the 
change to growth that occurred later. 
International and national research is 
beginning on current demographic sit- 
uations, particularly the continuation 
of high fertility under conditions of 
rapidly declining mortality. The basic 
research that involves the social struc- 
tures, the political and cultural insta- 
bilities, and the types of economic re- 
lations and trends is scarcely touched. 

The influence of the Indian or other 
indigenous group on the population 
history in the contact situation is a sig- 
nificant aspect of the demography of 
the Spanish areas. Hispanic America 
covers a great area. Spain also occu- 
pied and united the areas that are now 
the Republic of the Philippines, and 
she ruled many of the lesser islands of 
the Pacific. The demographic influ- 
ences here may be those involved in 
Spanish rule, or they may be those in- 
volved in Spanish Catholicism as it 
touched the many peoples from the 
Andean highlands to the coral atolls. 

The Pacific is also a region for the 
study of the demographic aspects of 
the Western economic penetration that 
occurred along with conquest and po- 
litical rule. All the American nations 
were once colonies, but revolutions oc- 
curred long ago. The classic colonial- 
ism is that of the western Pacific. The 
diversities in areas, economies, peoples, 
cultures, and governing powers are 
great enough to permit partially con- 
trolled research on the factors and 
processes that produced the typical 
colonial pattern of demographic de- 
velopment. Britain controlled Malaya, 
Singapore, Hong Kong, and many 
lesser islands, and influenced Thailand. 
The Indochinese peninsula was French, 
while Indonesia was Dutch. Japan con- 
trolled a great colonial area directly 
and ruled northeastern China indirect- 
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ly. Spain, Portugal, and Germany were 
once major colonial powers in the Pa- 
cific. The United States controlled the 
Philippines in the past. The areas of 
present responsibility include Alaska, 
Hawaii, the Ryukyus, the Trust Ter- 
ritory of the Pacific, and several other 
islands. These diverse situations permit 
the design of research projects that ex- 
tend the demography of colonialism 
beyond the specifically descriptive. 

The lesser islands of the Pacific have 
been mentioned occasionally, but they 
have been treated casually in the con- 
sideration of the key problems for re- 
search. The island peoples are by def- 
inition marginal insofar as tlie evolu- 
tion of the numerous peoples and the 
great cultures are concerned. Their de- 
mographic balances over the centuries 
have not produced rapidly increasing 
populations that occupied expanding 
areas. Tlie reasons for the differences 
in the historic destinies of populations 
are worthy of speculation and suscepti- 
ble to limited study. The slow growth 
may be a product of the particular 
physical environment in which the 
group finds itself. Or the hmitations in 
culture and growth may have been 
forces in the movement to the marginal 
physical environment. 

The peoples of the individual islands 
are the responsibilities of the great 
powers who must be concerned with 
their welfare. Anthropological research 
is relevant to the fulfilment of these 
responsibilities, and so anthropology 
has been furthered as academic disci- 
pline and administrative guide. Declin- 
ing population was regarded as a symp- 
tom of cultural ill-health, and much 
attention was focused on its preva- 
lence, its causes, and its possible cures. 
The missions and the doctors alike op- 
posed practices that had reduced fer- 
tility in the indigenous cultures; accul- 
turation involved the passing of the old 
practices. The initial result of Western 
contact was increased mortality. The 


consequent phase for the survivors 
seems to have involved substantially 
increased fertility and increasingly re- 
duced mortality. Then the miracles of 
public health were brought to the is- 
lands, and death rates were reduced to 
very low levels. Population increase is 
replacing population decline as the 
welfare problem for administering 
powers. The balances that preserved 
the peoples of the islands in the indige- 
nous cultures must indeed have been 
delicate ones. Or perhaps there were 
alternating periods of gro\vth and deci- 
mation, with disappearance the fate of 
those whose fertility was inadequate or 
superabundant for the fragile economic 
development permitted by the islands. 

The major demographic research in- 
terest in the island populations lies in 
the plasticity of the cultural forms and 
processes that condition marriage, fam- 
ily, childbearing, mortality, and migra- 
tion. Here it may be possible to sketch 
the specifications for lethal variations, 
although not to estimate their frequen- 
cies. It may be, on the other hand, that 
the cultures had compensating mecha- 
nisms for modifying vital processes or 
migration before the continued opera- 
tion of the original forces had lethal 
consequences. 

There are possibilities for significant 
research in the islands on the diver- 
gent types of institutional and psycho- 
logical bases that lead to similar levels 
of fertility, mortality, and population 
growth. Ultimately, it may be fruitful 
to explore the hypothesis that there 
were functional relations between fer- 
tility and mortality. This question has 
a theoretical relevance that extends be- 
yond the southwest Pacific, or indeed 
beyond the demography of the non- 
literate peoples. The existence of a 
growth potential in the reproductive 
mores of a population may be an es- 
sential aspect of survival in competition 
and of economic and territorial expan- 
sion. Such a potential might be a haz- 
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required and where expansion was not 
possible. A structure of theory that in- 
volves cultural adaptability and selec- 
tive survival is consistent with many of 
the facts concerning vital balances 
among mainland and island peoples. 
The critical empirical question is the 
persistence or change in the vital bal- 
ances under altered economic and en- 
vironmental conditions that do not in- 
volve an indigenous culture in contact 
with an industrial culture. The demo- 
graphic balances of the island cultures 
and the demographic changes in the 
industrial cultures may be manifesta- 
tions of the fundamental processes of 
adaptability in cultural dynamics. If 
so, the high mortality that threatened 
the disappearance of the island peo- 
ples and the sharply reduced mortality 
that threatens catastrophe to the mul- 
titudinous mainland peoples are both 
manifestations of a cultural contact that 
shattered functional associations once 
prevalent in the indigenous cultures. 

Tlie greatest of th(3 n^search fields in 
the Pacific, and the least cultivated, is 
that of China and the Chinese, Tlie re- 
construction of the growth of the pop- 
ulation of China is scarcely susceptible 
to scientific investigation. There are 
major possibilities for research in the 
demography of the Chinese or, more 
precisely, in the demographic patterns 
of peoples of Chinese culture. The eco- 
nomic practices, the institutions, and 
the values of the Chinese have led over 
the centuries to the production of tlie 
world's largest population. The mor- 
tality has been high, and the hazards 
of famine, epidemic, and natural catas- 
trophe have been major. Fertility has 
been high enough to insure survival in 
the difficult times and to insure growth 
over the centuries, but there are known 
to be institutional deterrents and per- 
sonal limitations to maximum repro- 
duction. As China undergoes indus- 
trialization and urbanization, the se- 


graphic responses to urban life become 
important factors not alone in the 
structure of urban populations but in 
the efficiency of industrialization. There 
is the correlated question of the speed 
with which change oc'curs in the vil- 
lages. 

The ideal analysis of the Chinese 
population would require census data 
and vital statistics for areas and groups 
within China. An analysis of differen- 
tials in vital rates, migration, and pop- 
ulation structure would permit com- 
parisons of the demography of China 
with that of other nations. The analy- 
sis within China and the comparisons 
with other nations that were similar in 
economy or in culture might provide 
an objective basis for evaluating the 
future prospects for China. The diffi- 
ctilty is that the pre-Communist Chi- 
nese within China had not been sub- 
jected to forced economic develop- 
ment. Thus China's own history may 
have limited relevance to the predic- 
tion of the reactions of Chinese to the 
new order that is being formed. 

The discussion of the ideal in Chi- 
nese research is a guide to the formu- 
lation of research problems, but there 
have not been and there are not now 
the adequate census and registration 
data to permit the ideal analysis. That 
research which is possible within China 
depends on the data which are avail- 
able and accessible. For the population 
of the central area of mainland China 
there are some official statistics and 
some special studies that permit analy- 
sis of numbers, land-resource relations, 
economic activities, marital status, fam- 
ily structure, migration patterns, mor- 
tality, and fertility. Then there are ma- 
terials on Chinese outside China, pri- 
marily the data of colonial censuses, 
surveys, and registration procedures. 
These colonial censuses and the re- 
lated vital statistics cover Chinese 
from different areas and subcultures 
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within China who are living in diflEer- 
ent parts of the Pacific region under 
varying economic, social, and political 
conditions. In northeast Asia there are 
comparable data on Chinese in the 
Kwantung Leased Territory, the South 
Manchuria Railway Zone, and Man- 
chukuo. There are comparable data for 
Koreans in Korea, Manchukuo, and Ja- 
pan, and for Japanese in Japan, Korea, 
Manchukuo, and North China. 

There are many research-oriented 
projects that could lead to an appre- 
ciable contraction of the perimeters of 
ignorance surrounding China and the 
Chinese. A resurvey of the historical 
records would seem justified, provided 
only that analytical techniques were 
used for the evaluation. The cultural 
patterning of the responses to ques- 
tions and the practices in registration 
arc legitimate projects since knowledge 
of bias is essential to the analysis and 
interpretation of contemporary as well 
as past statistics. Analysis of the simi- 
larities and differences in Japanese and 
Chinese culture is significant, for the 
family patterns and the Confucian re- 
lations of the generations of the Japa- 
nese trace directly to China. 

THE PACHTC AS AREA AND 
FIELD FOR RESEARCH 

This surv^ey of data and questions 
for research has been limited. Great 
fields have been noted sketchily if at 
all. There has been no note on that in- 
termediate analysis which is often in- 
cluded with research, i.e., the estima- 
tion of numbers, distribution, charac- 
teristics, or change for use in policy 
decisions or administrative programs. 
The differential rates of growth of the 
various peoples remain unnoted, as do 
the forecasts of futur(' growth. The for- 
mal demographic approach has been 
secondary to the consideration of the 
interrelations of external factors and 
specific demographic variables in the 
generation of growth or decline. The 


reasons for these biases are inherent in 
the consideration of the Pacific region 
as a demographic laboratory. The em- 
phasis is placed on that which may be 
distinctive rather than on that which 
has no specificity in place and time. 

There is another major deficiency in 
die presentation, and that is the lack 
of connection between die statement 
on data and the statement of questions 
for research. The data that were de- 
scribed included major segments of the 
traditional statistics on the numbers 
and characteristics of people and on 
the rates at which births and deaths 
occurrc'd. The questions for research 
involved many that were historical and 
cultural. They concerned the d(*mog- 
raphy of cultural contact and social 
change; the interrelations of popula- 
tion, economy, social stnicture, and 
value systems; the relations of varia- 
bles in prelitcTate, transitional, and 
modern cultures; and the impact of 
cultural variables on demographic 
structure and process. The ancient and 
the modern demographic statistias of 
many Pacific areas are both defective 
for the design of research tliat provides 
answers for the (piestions posed. Field 
research is oft(*n barred either because 
the processes are historical or because 
the areas are not open to research. 

Analysis of the conventional data of 
censuses and vital statistics is critically 
important, but such data are selective 
of areas, time periods, cultural types, 
and levc'ls of economic development. 
Modern data are products of the mod- 
ern period among economically devel- 
oped peoples or those ruled by otliers 
who are t)ms developed. The data for 
measurement vanish in periods of cri- 
sis, instability, or revolutionary change,’ 
and they are unlikely to reappear for 
some time if the political or cultural 
changes have been major. But in tliis 
situation of major change, the projec- 
tion of the measured trends of earlier 
periods is a questionable procedure. 
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The tenn “demography” was first 
used in its French form in 1855 by 
Achille Guillard in his Elements de sta- 
tistique humaine ou demographie com- 
paree (Paris, 1855) only a few years 
after the origin of tlie phrase “vital 
statistics.” The subject matter of de- 
mography is a population, and any 
group studied by statistical methods 
can be considered a population. De- 
mography, however, applies only to 
human beings, and since it has a Greek 
root (demos) in common with democ- 
racy, writer are sometimes found to 
point out the association of demogra- 
phy with representative government. 
In the United States it will be seen that 
this relation is fairly direct. 

THE HISTORICAL EMERGENCE OF 
DEMOGRAPHY IN THE 
UNITED STATES 

The United States Census, 1790 — 

There is some debate as to whetluT 
Canada, Sweden, or the United States 
originated the modern census, but 
there seems no doubt that the Ameri- 
can government was the first to write 
a continuing census of the population 
into its basic constitution. Both the na- 
ture and the function of the United 
States census were determined by po- 
litical rather than by scientific consid- 
erations. The census office thus differs 
from purely scientific bureaus of the 
government in that it is subject to con- 
flict and diverse pressure between pop- 
ular claims and scientific demands 
(Willcox, 1940, p. 75). Democracy 


played its part, and the very federalism 
which made the census obligatory de- 
layed the registration of vital statistics 
for almost a century and a half. 

To apportion representation and di- 
rect taxes, the Constitution ( Art. I, sec. 
3) provided that an enumeration of the 
population must be made within three 
years after the first meeting of Con- 
gress and each decade thereafter. Tlie 
Constitution was ratified in 1789, and 
the first census was taken in 1790. It is 
thus the oldest continuing census based 
on enumeration in the field, and it has 
possibly had more scientific influence 
than any other. 

A distinguished French stati.stician 
wrote, “The United States affords the 
unique example of a people who es- 
tablished their statistics on the very 
day when they organized their gov- 
ernment and regulated in the same 
document the census of their inhabit- 
ants, their civil and political rights and 
the future of their counby.” To tliis 
General Francis Walker made the apt 
reply tliat his country did this for “po- 
litical and not for philosophic reasons” 
(Willcox, 1940, p. 80). 

When the first American census was 
taken in 1790, it was customary for na- 
tions to regard their statistical data as 
state secrets. The census of 1790 was 
published as a public document— a 
slight volume of fifty-six pages. It gave 
a total count of 3,929,214. The rebims 
were presented exactly as received 
from the United States marshals, and 
indications are that those oflBcials car- 
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ried out the census as they individu- 
ally thought best. It is not known for 
sure that the provisions of the law were 
ever transmitted to them. The count 
fell short of the expectations of leading 
statesmen, and statisticians today feel 
it represents a serious undcrcount 
(Holt, 1929, p. 4). 

It is noteworthy that Tliomas Jeffer- 
son, as president of the American Phil- 
osophical Society, signed a memorial 
to Congress asking that the scope of 
the census be broadened to include the 
characteristics of the population. The 
census of 1830 was the first to use 
printed schedules, but the census itself 
was printed so badly tliat it had to be 
republished. Occasionally columns of 
the published reports did not yield 
their ostensible totals. The census of 
1840 contained so many gross errors 
that a protest was made by the young 
American Statistical Association (Holt, 
1929, p. 13), 

The census was not made a pemia- 
nent bureau until 1902, first in the De- 
partment of the Interior and finally in 
its permanent home, the Department 
of Commerce, in 1913. Previous to 1902 
the census had an uncertain existence, 
for all work stopped and the whole or- 
ganization was disbanded between 
enumerations. The director of the cen- 
sus was engaged only for a year or two, 
had no continuity in office, and often 
saw his position abolished before the 
census figures were fully tabulated 
and published (Holt, 1929, p i). 

Early American Demographers 

American demography, however, has 
been fortunate in its early practition- 
ers. Many were able civil servants who 
carried the work of census and vital 
statistics beyond numerical description 
into analysis and interpretation. Some- 
times they held other bureau offices in 
order to carry on the work between 
census periods. 

Lemuel Shattuck (1793-1859), after 


setting up the vital registration system 
of Massachusetts based on that of Eng- 
land (1842), was called to Wasliington 
and did much to bring the federal cen- 
sus of 1850 up to standards then pre- 
vailing in Europe. James D. B. DeBow 
(1820-67), remembered as a Southern 
partisan and editor of DeBow^s Re- 
view, served as the superintendent of 
the 1850 census, which he compiled 
and edited. He strongly advocated the 
maintenance of a permanent staff be- 
tween censuses. Francis Amsa Walker 
(1840-97)— an able economist and a 
notable theorist of immigration— super- 
vised the census of 1880, probably the 
most elaborate statistical survey of a 
nation's activities published up to that 
time, and was the ablest early director. 
Carrol Davidson Wright (1840-1909), 
chief of the first state bureau of labor 
statistics in Massachusetts and first 
chief of the federal bureau of labor 
statistics, completed the eleventh cen- 
sus. These men all made themselves 
demographers to whom the discipline 
owes a great dcuil. The descriptive 
level at which they worked can be in- 
dicated by a comment of General 
Francis A. WalkcT in 1893: “I do not 
know,” he wrote, “of a single man who 
has ever hc‘ld a position in this coun- 
try as head of a statistical bureau or as 
a statistician who ever had any elemen- 
tary training for his work” (Cummings, 
1918, p. 574). Ceiieral Walker was not 
writing from bias, for in the same con- 
nection he wrote that “a strong passion 
for statistics early developed itself in 
tlu; life of our peopk‘. . . . No govern- 
ment in th(^ world has ever lavished 
mon(‘y anjd labor more generously upon 
statistical inquiry nor lias any people 
ever performed more cheerfully and 
patiently in this respect” (Cummings, 
1918, p^ 573). 

The Development of Vital Statistics 

In tlieory and in science a census 
and a vital statistics system are insep- 
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arable. As Walter F. Willcox once 
wrote, a census system which does not 
flower in a registration system is about 
as futile as capital wliich does not re- 
sult in income (1940). It required 143 
years for the United States to develop 
a registration system. 

The unhappy separation of census 
and vital statistics dictated by the dual 
nature of American federalism had not 
gone unnoticed. Early in the nineteenth 
century the surgeon general of the War 
Department began a series of reports 
on army mortality which were to run 
for a long time. Manfully the census 
began a long struggle to cope with the 
problem. The census of 1850 developed 
a scqiarate schedule devoted to current 
mortality with listings of the character- 
istics, the month, and the cause of 
death of everyone who had died dur- 
ing the year ending June 1, 1850. 

In the meantime states and cities 
acting independently were setting up 
good registration systems. Others tried 
and failed, and some took no part in 
the early efforts. John Shaw Billings, 
M.D. (1838-1913), for thirty years sur- 
geon general of the United States, was 
among the first to see the futility of 
gathering vital statistics by census re- 
turns. He advocated a national office 
which should “secure by paying for 
them, uniform and complete registra- 
tion returns from the several States” 
(Willcox, 1940, p. 485). 

Billings, a many-sided man, made 
other contributions to demography. As 
a supervisor of the census he walked 
through a room where hundreds of 
clerks were hand-tallying items from 
schedules and remarked to a young 
engineer, Herman Hollerith: “There 
ought to be some mechanical way of 
doing this job, something on the prin- 
ciple of the Jacquard loom, perhaps, 
whereby holes on a card regulate the 
pattern.” Hollerith’s invention, devel- 
oped in the machine shop of the Bu- 
reau of the Census, secured simultane- 


ous tallying by means of electrical con- 
tacts tlirough holes punched in cards 
(Willcox, 1940, p. 89). Without this 
development neither the modem cen- 
sus nor the record-keeping of business 
corporations could be carried out. 

When the census was reorganized as 
a permanent office in 1899, a division 
of vital statistics had been included. 
Congress, on recommendation of the 
director, had adopted a resolution re- 
questing state authorities to co-operate 
with the census in setting up a uniform 
system of registration of births and 
deaths. It had been repeatedly demon- 
strated that vital statistics obtained 
only once every ten years by census 
enumeration were worthless. Finally, in 
1910 mortality questions were elimi- 
nated from tlie census schedules. An- 
nual mortality statistics have been pub- 
lished for the official registration areas 
since 1899, when they covered approx- 
imately 40 per cent of the total popu- 
lation. 

Not until 1909 was the effort made 
to present statistics on births. It proved 
unsuccessful, and no report was pub- 
lished. Birth statistics from the official 
birth registration area were first pub- 
lished in 1915. Ninety per cent esti- 
mated coverage was required for the 
admission of a state to the official area. 
This development was finally com- 
pleted in 1933 when, with the quali- 
fication of Texas, the last state was ad- 
mitted to the official registration area. 
I’he census of 1940 thus marked a sig- 
nificant turning point for demography. 
For the first time in our history na- 
tional vital statistics were available for 
analysis along with the necessaiy pop- 
ulation base. No states have been 
dropped since completion of the area, 
altliough regression is believed to have 
occurred in some states. The first na- 
tionwide treatment of the completeness 
of birth registration was made in con- 
nection with the census of 1940. It was 
concluded that the national registra- 
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tion of births was 92.5 per cent com- 
plete. Death registration is more high- 
ly developed. 

Demography and Immigration 

Statistics 

The United States represents the 
modem world's greatest experiment in 
international and internal migration. 
In spite of continued interest in the 
subject, there is no annual record of in- 
ternal migration, and the annual statis- 
tics of foreign immigration were not 
adequately developed until the estab- 
lishment of the United States Bureau 
of Immigration in 1892. 

The registration of immigrants began 
with an act of 1819 providing tliat lists 
of passengers from foreign ports be de- 
posited with local collectors of cus- 
toms. From this time on ‘'the history of 
these statistics is a complicated story of 
changes in source, definitions and clas- 
sifications” (B. Thomas, 1954, p. 42). 
Different units of time and different 
age categories have been used. For the 
first half of the nineteenth century no 
records were kept of the distribution of 
immigrants by sex. The figures usually 
quoted are those from the census re- 
turns of the foreign-bom as compiled 
by the United States Immigration Com- 
mission of 1911. It seems certain that 
up to 1903 the term “immigrant” ap- 
plied only to steerage passengers, so 
that aliens traveling first and second 
class were not counted. No distinction 
was made between permanent and 
temporary immigrants until 1906, and 
no figures were gathered on emigrants 
until 1907. Until the 1890s “the offi- 
cials employed to cope witli the immi- 
grants were notoriously few and ill 
paid.” Some of the returns on the hun- 
dreds of thousands passing through 
Ellis Island were just guesswork. Old 
records show names with no population 
characteristics entered by the harried 
clerks. In addition, the leakage through 
Canada furnished an appreciable but 
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undetermined amount of immigration 
(B. Thomas, 1954). 

Some of the confusion in immigra- 
tion statistics can be traced to contra- 
dictions in the laws. One act (1882) 
was designed to keep out paupers and 
those likely to become public charges. 
Other acts (1885, 1887, 1888) aimed to 
exclude those “under contract or agree- 
ment . . . express or implied.” If the 
immigrant got past one set of inspec- 
tors who tried to prove he was a pau- 
per, he faced another group intent on 
showing that he had a job. If the sta- 
tistics seem inconsistent, it is because 
the immigrant, in John R. Commons' 
words, “strives to show first that he 
can support himself and then he strives 
to show that he does not know of any 
job by which he can support himself” 
(B. Tliomas, 1954). 

Finally an adequate statistical sys- 
tem was developed when a Bureau of 
Immigration was set up (1892) with its 
officials stationed at the ports. Internal 
migration offers another story. 

Adequate statistics by themselves 
have never created demography. Here 
a notable development for the science 
grew out of concern with immigration 
as an American social problem. For its 
time, the Reports of the Immigration 
Commission (1911) represented an 
achievement of some distinction. The 
commission, made up of congressmen 
and distinguished citizens, employed 
an able research staff. Its foi^-two 
volumes were research reports— not 
routine testimony. Often descriptive, 
the studies developed basic statistics, 
analyzed the immigrants’ economic ad- 
justments, presented the sociological 
processes of assimilation and mobility, 
drew vivid pictures of the traffic in 
crime and prostitution, and— in the case 
of Franz Boas' report on bodily changes 
in the descendants of immigrants— 
posed new scientific problems. As a no- 
table example of the nation's concern 
with its peculiar social problems, the 
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report served to give an impetus to de- 
mographic studies and to portray an 
attitude which may have prevented 
such studies from being thoroughly ob- 
jective. The findings were made avail- 
able to the general public in a sum- 
mary volume which went through sev- 
eral editions (Jenks and Lauck, 1926). 

Demography and the Scientific 

Disciplines 

For its final development demogra- 
phy waited for the emergence of uni- 
versity scholarship and related aca- 
demic disciplines. As mathematics 
moved into statistics and as sociology 
and political economy moved from 
philosophy to empirical studies, de- 
mography was given the firmer basis 
demanded of a mature discipline. 

Representative of this early move- 
ment when statistics itself was mainly 
descriptive was the work of Richmond 
Mayo-Smith (1854-1901) at Columbia 
University (1880-1900). Mayo-Smith 
taught the first course in statistics of- 
fered in any American university and 
made important contributions to the 
quantitative approach to social science. 
He held that sociologists had exagger- 
ated the complexity of social phenom- 
ena by adopting a complex terminol- 
ogy drawn from biological analogies 
and that they had increased the difli- 
culties of their science by the individ- 
ual collection of data ( Lundberg, 1933, 
p. 237). In his courses taught over a 
period of twenty years and in his two 
influential texts, Statistics and Sociol- 
ogtj (1895) and Statistics and Eco- 
nomics (1899), Mayo-Smith made sub- 
stantive contributions to the content of 
demography as a growing discipline. 
Statistics and Sociology was soundly 
based on the “great censuses of 1890- 
91 in half a dozen major countries” and 
represented in Mayo-Smith's own 
words “a systematic e'flFort ... to pre- 
sent the statistics of population in such 
a way as to show their real signifi- 


cance.” His mode of analysis made sys- 
tematic use of practically all the cate- 
gories to which demographers are now 
accustomed. In Statistics and Econom- 
ics he had a chapter dealing with pop- 
ulation as labor force which developed 
an analysis of workers and dependents 
in terms of the sex and age distribution 
of persons gainfully employed. 

The development of an integrated 
and self-consistent body of materials 
variously called population problems, 
population studies, or simply popula- 
tion was a function that had to be per- 
formed in the universities. It came 
slowly and piecemeal, largely within 
the context of economic and social 
problems as defined by Thomas R. 
Malthus (1766-1834), and influenced 
by the American outlook on “social 
Darwinism” and the country's concern 
with immigration. Demography's late 
development of a sophisticated out- 
look can be attributed in part to the 
fact that it grew up in the context of 
concern with “American social prob- 
lems”— considered not as scientific 
problems but as “controversial” prob- 
lems in the popular sense. At Harvard, 
Thomas Nixon Carver called attention 
to population in his courses and in a 
text in social problems written in 1915; 
A. B. Wolfe at Ohio State, H. P. Fair- 
child at Yale, and Edward A. Ross at 
Wisconsin were among those who gave 
population courses a standing in the 
university curriculum. James A. Field 
went from Carver's classes to develop 
one of the best of the early population 
courses in the department of econom- 
ics at the University of Chicago. That 
his untimely death deprived the disci- 
pline of an able scholar was shown in 
his posthumous Essays on Population 
(1931). In 1923 Edward B. Reuter at 
the University of Iowa published the 
first American text in population. Pop- 
ulation Problems— 3, title used by prac- 
ticallv all his successors. It was fol- 
lowed in 1926 by Population Problems, 
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a collection of papers edited by Louis I. 
Dublin. In 1930 appeared Warren S. 
Thompson’s more comprehensive Pop- 
ulation Problems— a. text which with its 
various revisions apparently has domi- 
nated the academic field (1953). These 
volumes did more tlian attest to the 
importance of demography; they set 
the body of doctrine and by their ex- 
istence served to create new courses in 
the growing discipline. 

Demography Comes of Age 

As demography came of age in the 
United States in the early decades of 
the twentieth century, scientific ob- 
servation, description, and analysis 
tended to coalesce at higher levels. 

Government agencies improved their 
data by issuing compilations which 
brought time series under review and 
revision. This phase can be dated from 
1879 when the Bureau of the Census 
became responsible for the annual is- 
sue of the Statistical Abstract. Co-op- 
eration with the Social Science Re- 
search Council resulted in 1949 in the 
publication of Historical Statistics of 
the United States, 1789-1945, a schol- 
arly attempt to extend many demo- 
graphic scries as far back into history 
as possible. 

The census and appropriate agencies 
reviewed vital statistics data and in 
1943 published an authoritative com- 
pilation, Vital Statistics Bates in the 
United States, 1900-1940 (Linder and 
Grove, 1943 ) . This offered a bench 
mark from which all registration sta- 
tistics before 1940, official and unoffi- 
cial, could be compared. The bureau 
gradually developed intcrcensal esti- 
mates to give historical continuity to 
vital rates and demographic series. The 
establishment in 1940 of the Monthly 
Current Population Surv^ey on a sam- 
ple basis was a logical extension of 
these developments. 

A new level of interpretation and 
analysis had long been needed from 


the bureaus involved in the processing 
of data. This was met in the 1920’s by 
a brilliant innovation— the develop- 
ment of the census monograph. Instead 
of presenting statistics with barely 
enough comment to keep its figures 
from being misunderstood, the bureau 
hired outside experts, made them tem- 
porary employees, and encouraged 
them to follow new leads in the use of 
unpublished census tabulations. Dis- 
tinctive volumes based upon the 1920 
census were published on population 
increase (Rossiter, 1922), farm popu- 
lation (Truesdell, 1926), farm tenancy 
( Goldenweiser and Truesdell, 1924), 
school attendance (Ross, 1924), immi- 
grants and their children (Carpenter, 
1927), the ratio of children to women 
(Thompson, 1931), and women in 
gainful occupations (Hill, 1929). 

The way in which demography de- 
veloped from the confluence of many 
streams is shown in the career of the 
man who may well be called America’s 
first demographer, Walter F. Willcox. 
His dissertation. The Divorce Problem: 
A Study in Statistics (1891) came out 
of Columbia University’s graduate 
combination in statistics, economics, 
and sociology. As a chief statistician in 
the census office, Willcox wrote inter- 
pretive reports on the twelfth and ear- 
lier censuses and later wrote an Intro- 
duction to the Vital Statistics of the 
United States, 1900 to 1930 (1933). As 
professor of economics and statistics at 
Cornell, he helped train some of the 
country’s leading demographers. After 
World War I, Willcox came to know 
most of the important figures in world 
demography in the International Sta- 
tistical Institute. In connection with his 
work on international migration with 
the National Bureau of Economic Re- 
search and the International Labor Of- 
fice of the League of Nations, he clari- 
fied United States immigration statis- 
tics and developed the estimates of the 
growth of world population by conti- 
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iicnts from 1650 to 1935 ( Willcox, 1931, 
JI, pp. 33-82). Out of this grew the 
important theory of the demographic 
transition. In several respects Willcox 
cjiialifies as the father of American de- 
mography— an impression reinforced in 
1940 by the publication of his volume, 
Studies in American Demography 
(1940). This volume, containing revi- 
sions of important papers published in 
goveinmemt reports from 1893 to 1940, 
slu)W(*d that while Willcox practiced 
bis trad(? in the market place of demog- 
raphy, the government bureau, he kept 
abreast of every trend. 

STATUS OF DEMOGRAPHY IN 
THE UNITED STATES 

Demography developed out of two 
different lines of approach: (1) the 
problem approach of Tliomas Robert 
Malthus (1776-1834) and (2) the sta- 
tistical analysis of population aggre- 
gates represented in the work of John 
Chaunt (1627-74) and Adolphe Quete- 
let (1796-1874). Failure to fuse these 
two approaches helps to explain pres- 
(Tit scientific dilemmas in the di.sci- 
pline. Malthus* formulation empha- 
sized the economic aspect of popula- 
tion growth and led, as R. D. McKen- 
zie pointed out (1934), to the concep- 
tualization of demography as a conge- 
ries of social problems— poverty, un- 
employment, standard of living, and 
even war. This in turn has given rise to 
a number of subjective concepts— over- 
]X)pulation, underpopulation, popula- 
tion optimum. So far these concepts 
have not proved amenable either to sta- 
tistical treatment or to objective analy- 
sis. Stemming from this background, 
the literature in America has produced 
such emotional titles as Mankind at the 
Crossroads, Standi Room Only, The 
Shadow of the World^s Future, The 
Menace of Color, The Passing of the 
(\reat Race, The Rising Tide of Color, 
Danger Spots in World Population, 


Population on the Loose, Human Sur- 
vival, and The Geography of Hunger. 

In the study of population aggre- 
gates, the true demographic approach, 
attention is focused on the dynamic 
movements of populations as biosocial 
groups. In this approach scientific 
progress has been made. In the de- 
scription and analysis of vital proc- 
esses, concepts have been developed 
which are objective and useful as tools 
in scientific analysis. Studies of popu- 
lation trends, population replacement, 
and population distribution have 
proved subject to verification and arc 
thus cumulative. The gap persists, how- 
ever, between the two lines of devel- 
opment— a fact made evident in the 
analysis of the status of American de- 
mography, its theories and techniques. 

Population Dynamics and 

Social Change 

Malthusian theory hardly applied to 
the American situation since the na- 
tion's period of greatest poverty coin- 
cided with its period of sparse settle- 
ment. Malthusianism, however, meant 
population theory, and it is one of the 
ironies of American demography that 
Malthusian theory continued to be a 
part of the American doctrine whether 
it fitted conditions or not. In the 
United States population growth and 
social change were intensified, and it 
is fitting that we consider American 
contributions to demographic theory 
and techniques from this point of view. 

Economic and political expansion 
proved to be of prime importance in 
the history of United States demogra- 
phy. The young nation developed one 
of the highest rates of population in- 
crease known and became the world's 
most extensive experiment in interna- 
tional migration— facts duly noted by 
Robert Griffin in his presidential ad- 
drt'ss belbre the London Statistical So- 
ciety when he spoke of the unparal- 
leled increase of the population of the 
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United States as “the greatest political 
and economic fact of the age, altering 
the whole idea of the balance of power 
in Europe.” 

The nation early became preoccu- 
pied with the “foreign immigrant” as a 
social problem, and since the settle- 
ment and exploitation of the country 
also involved Negro slavery, racial and 
ethnic analysis became staples of 
American demography. The stream of 
foreign immigration and the mode of 
settlement from the eastern seaboard 
also made it inevitable that the nation 
should become a great experiment in 
internal migration. 

The appropriation of “open re- 
sources” dictated economic trends 
which included rapid industrialization 
and urbanization. Superimposed on the 
westward movement, these trends gave 
renewed impetus to internal migration 
and to a rapid shift in occupations 
which affected birth rates and the pat- 
tern of population replacement. As nat- 
ural increase declined among the vari- 
ous social strata, differential fertility 
became important in relating ques- 
tions of quantity and quality to na- 
tional policy. Finally, some portion of 
the economic surplus from this devel- 
opment was assigned by a generous 
philanthrophy to scientific research, 
and American foundations joined the 
United States government as fiscal un- 
derwriters of demographic science. 

For a time it appeared that the great 
depression of the 1930’s would halt 
both economic expansion and popula- 
tion growth. Strangely enough, the 
impetus demography needed to attain 
maturity in the United States came 
from the impact of the depression. 
Population as human resources took its 
place at the forefront of analy.sis, and 
policy-making gave impetus to the 
work of scholars, government agen- 
cies, and foundation programs. De- 
mography in this period reached a new 
level of creative scholarship, and the 
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pattern which emerged made distinc- 
tive contributions to analysis and the- 
ory. 

Warren S. Thompson and P. K. 
Whelpton furnished the definitive ac- 
count of United States population 
status and history (1933); Frank Lori- 
mer and Frederick Osborn provided a 
significant analysis of the trend and 
dynamic impact of differential fertility 
(1934); Carter Goodrich and others 
developed an economic analysis of the 
course and function of population re- 
distribution in the depression (1936). 
The definitive statement on metropoli- 
tan growth and organization was writ- 
ten by R. D. McKenzie (1933). The 
regional approach to population status 
and cultural adequacy was developed 
for the South by Howard W. Odum 
(1936). In one of the most enlightened 
of government reports. The Problems 
of a Changing Population, the Na- 
tional Resources Committee raised the 
need and promises of population ad- 
justment to a new analytical level 
(1938). Memorandums on migration 
by Warren S. Thompson (1937), Ru- 
pert B. Vance (1938), and Dorothy S. 
Thomas (1938) and one on needed 
population research by P. K. Whelpton 
(1938) pushed forward the frontiers of 
research. The record of demography's 
most productive decade was brought to 
a close by a definitive work on life ex- 
pectancy by Louis I. Dublin and Al- 
fred J. Lotka, Length of Life (1936; 
2d ed. by Dublin, Lotka, and Spiegel- 
man, 1949), and Raymond Pearl's most 
important book, The Natural History 
of Population (1939), a firsthand study 
of the role of contraception in differ- 
ential fertility. 

The substantive achievement of the 
thirties has not been repeated in the 
analysis of the American scene. The 
Sc'cond World War diverted the atten- 
tion of scholars from domestic prob- 
lems so that the data of the 1940 cen- 
sus remained comparatively unexploit- 
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ed during the decade succeeding. One 
exception was found in the approach to 
cultural demography developed for the 
South as the seedbed of the nation by 
Rupert B. Vance and Nadia Danilev- 
sky in All These People (1945). 

The First World War had little ef- 
fect on United States demography, but 
in the postwar period American de- 
mographers deserted provincialism to 
turn their attention to world-wide anal- 
ysis. Before the 1940*s, several Ameri- 
can demographers had ranged abroad 
to find suitable topics. This was to be 
expected in view of the increased de- 
velopments in American scholarship 
and resources. E. F. Penrose's analysis 
of the bearing of population theories 
on the economics or Japan (1934), Jo- 
seph J. Spengler's treatment of declin- 
ing fertility in France (1938), John W. 
Innes' study of the emergence of class 
differentials in fertility in England 
and Wales (1938), and Dorothy S. 
Thomas' use of exceptional official sta- 
tistics in tracing Swedish population 
movements from 1750 to 1933 (1941) 
all antedated America's involvement in 
the postwar world. 

With the rise of the United Nations, 
at the end of hostilities, Americans de- 
voted a sustained attention to world 
demography that transcended the 
problem of undeveloped areas. In this 
research the newly founded office of 
Population Research at Princeton Uni- 
versity (1936) took commanding lead 
on the basis of its previous work for 
the League of Nations. Frank Note- 
stein and associates had used the new 
techniques of population projection to 
determine future population numbers 
and components of major European re- 
gions by 1970 (1944). Wilbert E. 
Moore had applied new techniques of 
measuring population pressure to the 
less-developed areas or southern and 
eastern Europe (1945), while Dudley 
Kirk had analyzed the trend of Eu- 
rope's population increase and migra- 


tion in the period between the two 
world wars (1946). Using life-table 
analysis and projection techniques, 
Frank Lorimer had built up estimates 
of population composition to replace 
the destroyed Soviet census of 1939 
and thus was able to analyze the his- 
tory and prospects of Soviet popula- 
tion increase (1946). 

Work on the demography of under- 
developed areas also opened new vis- 
tas for American scholarship. Kingsley 
Davis made use of the sustained series 
of the Indian censuses in the first thor- 
oughgoing study to merge oriental de- 
mography with sociological analysis 
( 1951 ) . George W. Barclay studied the 
population problem of Taiwan (For- 
mosa ) in relation to its culture ( 1954 ) . 
This creative series was completed with 
Irene Taeiiber's richly documented de- 
mography of Japan (1958). Warren S. 
Thompson, in an analysis of the trou- 
bled Pacific area, related population 
growth to the international scene 
(1946). T. Lynn Smith has written the 
cultural demography of Brazil (1946). 
In all Latin-America, the demography 
of Puerto Rico has been most thor- 
oughly studied (Hatt, 1952; Hill et al., 
1955a; Stycos, 1956). Finally, Josiah C. 
Russell, a medieval historian, used 
demographic techniques on documents 
in the British archives to write the pe- 
riod's most impressive contribution to 
historical demography (1948). The 
period's most notable contribution to 
American studies was found in a new 
series of census monographs from the 
1950 enumeration (U.S. Census Mono- 
graphs 1955 — ). American demogra- 
phy thus rounded out the two decades 
at the middle of the century with a 
richly documented contribution to sci- 
ence. 

The Task of Demography 

and the American Contribution 

Undoubtedly there are two vantage 
points from which we might view the 
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present status of demography in Amer- 
ica. From a substantive point of view 
we might well list the achievements 
and the gaps that exist in the contem- 
porary analysis and description of the 
United States population. From the 
vantage point of theory we might at- 
tempt an exposition of the task of de- 
mography and evaluate America’s con- 
tribution thereto. In spite of its hazards 
we chose the second problem for our 
attack. 

A population, to begin with, must be 
regarded as a large-scale human group 
in the course of change. Population, as 
James A. Field pointed out, thus 
‘'comes to involve all the activities— 
economic, cultural and social— to which 
men attach value” (1931). The devel- 
opment of a scientific concept of popu- 
lation is tlie first task of demography. 
Field pointed out that the concept ‘pop- 
ulation” has the dynamic implication 
of its verb— the process of peopling. 
Crucial here is the work which focuses 
on the mathematics of self-renewing 
processes. Demography owes to A. J. 
Lotka the operational definition of the 
concept of population and virtually all 
of demography’s entire core of analyti- 
cal development. He introduced into 
the discipline a powerful tool, the anal- 
ysis of a closed population changing at 
given rates of death and procreation. 
Lotka and Louis I. Dublin wrote the 
first paper which showed that a “pop- 
ulation increasing at a prescribed rate 
and subject to a prescribed life table 
will assume a definite age distribution 
with a constant birth and death rate” 
(Lotka and Dublin, 1925). With F. R. 
Sharpe, Lotka worked out the answer 
to the following problem: Given the 
age distribution in an isolated popula- 
tion at any instant of time, the life 
table, the birth and death rate at every 
age of life, and the ratio of male to fe- 
male births, find the age distribution at 
any subsequent instant (1911). This 
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analysis was the first to derive the ‘‘true 
rate” of natural increase. 

While not so rigorous, the best sub- 
stantive work was Robert R. Kuezyn- 
ski’s analysis of the balance of births 
and deaths in Europe— done in the 
United States under the aegis of an 
American research institution ( 1928- 
31). Kuezynski developed the gross 
and net reproduction rates using only 
arithmetic methods. Lotka’s work went 
further and developed a theory of self- 
renewing aggregates which also ap- 
plies to atomic fission. His theoretical 
writings on evolution and biological as- 
sociations were published in French, 
and although they remain untrans- 
lated to this day, they have greatly af- 
fected the development of demogra- 
phy (1934, 1939). 

Lotka’s mathematical formulation 
thus merges with Field’s social science 
definition to round out the population 
concept. Field wrote: “The term may 
be taken to mean the provision and 
stock of men, and hence the material 
and stuflF out of which human affairs 
come and by reason of which the prob- 
lems of the numbers and quality of the 
human stuff exists. ... Such a dynam- 
ic interpretation is necessary to ex- 
press the sense of process, going on, 
growth, significant action, together 
with the control of the process” ( 1931 ). 

Lotka’s work serves to show that im- 
portant scientific concepts are not cre- 
ated by definition; they develop out of 
discoveries in a given science and grow 
by virtue of two processes: the opera- 
tions necessary to realize the concept 
and the function it performs in the ex- 
planatory process. Thus fertility, mor- 
tality, and migration are not to be re- 
garded as concepts; they are simply 
the categories which demographers in- 
vestigate. The concept of a population, 
however, ranks among the most valua- 
ble yet developed in the field of de- 
mography. When a science discovers 
or creates a complex idea of proved 
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explanatory value and capable of logi- 
cal manipulation, it has developed a 
true concept. Thus the term “popula- 
tion,” already freighted with meaning 
from ecology and sociology, became 
such a concept when it was invested 
with the operations performed by A. J. 
Lotka and others. As such, it serves an 
explanatory function when applied to 
any phenomena demonstrated to be 
identical or similar. 

It seems safe to say that no other 
concept of equal explanatory value has 
yet been developed in demography. 
Optimum population would be such a 
term were it capable of statistical ma- 
nipulation. It is a tribute to American 
demography to say that population re- 
distribution is at the stage where it 
could be qualified as such a concept. 
Given adequate data and sufficient 
theoretical import, ideas of regions and 
rural-urban distribution can be fitted 
into differential rates of birth, death, 
and migration to determine the degree 
to which the population will redistrib- 
ute itself over the succeeding genera- 
tion (Goodrich, 1936; Vance, 1938). In 
the same way, the term “population 
replacement” could be applied to the 
different rates at which each social 
class will be replaced in the succeed- 
ing generation— provided that such 
strata can be identified in the popula- 
tion and that rates of social mobility 
can be calculated. At present, difficul- 
ties of data and statistical operations 
loom so large that these concepts have 
not made their appearance among the 
achievements of American demogra- 
phy. 

American demography accordingly 
has arrived at the position in social sci- 
ence where it must be judged by its 
peers (Vance, 1952fl). Any criticism of 
the historical development of demog- 
raphy in the United States must report 
that it lingered too long in the descrip- 
tive state— sometimes without benefit of 
accurate observation. The discipline, in 


Philip M. Hausers words, has devel- 
oped an (extremely high ratio of tech- 
niques and data to ideas (1948). It 
rightly emphasizes precision; it wrong- 
ly neglects the importance of ideas. In 
reviewing more than a thousand recent 
migration studies, Dorothy S. Thomas 
rendered the crisp judgment that the 
majority were “planlessly empirical and 
trivial in content” (Malzberg and Lee, 
1956, p. 3). The discipline is most vig- 
orous in those analytic techniques 
which discover process and lead to the 
accurate measurements necessary for 
description. This in turn has led back 
—and rightly so— to the search for more 
valid observation. The theoretical ori- 
entation of demography still appears 
its weakest spot, largely because the 
goal of analysis often appears to be 
solely description. 

Population deals with normal, non- 
pathological processes. As the disci- 
pline has followed the usual course of 
science, it developed along several 
levels of exposition and interpretation: 
science (1) as valid observation, (2) 
as substantive description, (3) as tech- 
nical and logical analysis, and (4) as 
scientific theory. It is proposed to view 
American research in fertility, mortal- 
ity, migration, population growth, etc., 
from this point of vantage. Amer- 
ican demography has attempted the 
development of several ambitious the- 
ories, and it is their near failure which 
has made the American science fearful 
of theory today. 

Growth Cycles, the Demographic 

Transition, and Population 

Projections 

Empirical tests of the supposedly 
universal principles of Malthus have 
been one of the preoccupations of 
American demography. Such tests of 
necessity waited upon the accumula- 
tion of observations of population over 
time (Willcox, 1931). The theory of 
population growth represents a point 
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at which doctrines of population pres- 
sure converged with high-level mathe- 
matical analysis. Once a center of 
study, this approach represents both 
the achievements and failures of Amer- 
ican demography. The approach was 
pioneered by Raymond Pearl, and it 
can be discussed in terms of his con- 
tribution (1925). 

The basic idea in Pearl’s work proved 
simple enough. Population, instead of 
increasing at a constant rate, tends to 
foUow the growth curve of biological 
organisms, increasing rapidly during 
embryonic development, slowing down 
and stabilizing as it reaches an upper 
limit. This analysis of changing rates of 
growth, free of the irrational features 
of straight-line increment, was first 
suggested by P. F. Verhulst in 1845, in 
a logistic curve with the following equa- 
tion: P = K/{1 + Represent- 

ed graphically, this equation was used 
by Pearl and Lowell J. Reed to repre- 
sent the sequential change of rales of 
increase in a rising trend line whose 
inflections proceed from an assumed 
“zero” to an upper limit K in the fash- 
ion of a stretched-out S curve. Pearl’s 
experiments on fruit flies {Drosophila 
melanogaster) in the limited environ- 
ment of a milk bottle agreed with the 
somewhat restricted number of obser- 
vations available on the growth of 
world population. His work. The BioU 
ogy of Population Growth (1925), ap- 
proached the status of a full-blown the- 
ory of growth cycles, and can be 
summed up as follows: 

The long-run tendency of population 
growth can be represented by a curve 
which starting from a previously estab- 
lished stationary level, representing the 
supporting capacity of its region at the 
prevailing level of culture, productive 
technique, and standard of living— rises at 
first slowly, then at an increasing rate, fi- 
nally leveling out as the curve approaches 
an upper asymptote which represents the 


supporting capacity of the environment at 
the last stage of culture development. 

Never repudiated or refuted in an 
all-out critical attack, the theory of 
logistic growth cycles nevertheless has 
been quietly superseded. There are sev- 
eral reasons for this. Like other projec- 
tions, logistic growth did not carry for- 
ward into the accurate prediction of fu- 
ture populations. Fitted alike in Pearls 
scheme to the increase of the popula- 
tion of Algiers, the United States, and 
the world, the theory was forced to 
face the fact that in the populations 
studied growth had not begun at a 
stationary level, nor had it reached the 
stabilized level represented by K. More 
important, Pearl worked without trac- 
ing the trend lines of fertility and mor- 
tality and without knowing of the con- 
cept of the demographic revolution. As 
analysis of the demographic transition 
came into its full development, the 
concept seemed better to explain the 
pattern of growth represented by the 
logistic curve. In the opening “demo- 
graphic gap” caused by the down- 
swing of deaths and in the new equi- 
librium attained when fertility decline 
closes the gap at the new low level of 
births and deaths, the demographic 
transition offers a concise statement of 
the transition from high-level births 
and deaths. Such a statement now ap- 
pears to represent the hypothesis 
needed in demographic dynamics. 

This achievement, cumulative in the 
true empirical sense, has largely been 
the work of American scientists Wal- 
ter F. Willcox (1931, II, 33-82), Frank 
Notestein—the classic statement— 
(1945), Warren S. Thompson (1948), 
and others who incorporated the work 
of the British demographer A. M. Carr- 
Saunders (1936). Controversy has 
arisen over the validity of the transi- 
tion theory ( Hatt et al, 1955; van Nort 
and Karon, 1955), but the theory fills 
several requirements of high-level anal- 
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ysis: it is dynamic rather than static, 
and it takes account of demographic 
interrelations among countries and 
among groups within countries in terms 
of ciilture contacts and social inter- 
action (Spengler, 1952). 

Finally, as carried through in the 
transition from high-level to low-level 
vital rates, the emergence and “clo- 



A.— A population growth cycle 



B.— Tlie mechanics of Cycle I ( the primitive 
cycle). 



C.—The mechanics of Cycle II (the moder 
cycle ) . 



D.— The mechanics of Cycle III (the fulur 
cycle ) . 


Kate 



E.— The mechanics of Cycle IV 


Fig. 1 .—Theoretical types of population 
growth cycles. ( From Donald O. Cowgill, “The 
Theory of Population Growth Cycles," Ameri- 
can Journal of Sociology, LV [1949], 163-70.) 


sure” of the ‘'demographic gap” ap- 
pears to follow a logistic curve of 
growth. In a significant analysis, Don- 
ald O. Cowgill (1949) has developed 
this portion of the theory. He showed 
that this historic trend is one of four 
growth cycles which yield an S curve 
of population growth. Such growth 
“could be inaugurated by either an in- 
creased birth rate or a decreased death 
rate and terminated by either a de- 
creased birth rate or an increased death 
rate.” In this analysis these variables 
yield four simple theoretical patterns 
of growth. Cycle I is the primitive cy- 
cle assumed in Malthusian theory 
where the birth rate remains station- 
ary while the death rate falls, then 
rises. Cycle II is represented by the 
liistoric transition in the West. Cycle 
III, typified by the “baby boom,” is 
initiated by a rising birth rate and ter- 
minated by its recession. Cycle IV, 
which represents the reverse of Cycle 
II, would be initiated by a rising birth 
rate and terminated by 9 subsequent 
rise in the death rate. Cycle IV, which 
has not been encountered in demo- 
graphic history, represents something 
of a logical improbability. 

By reducing cycles of population 
growth to their component trends, this 
analysis serves to remove the last trace 
of “cosmic necessity” and “mathemati- 
cal mysticism” from logistic growth; 
thus it demonstrates that “closure” and 
stabilization, instead of being accepted 
as inevitable, can be treated simply as 
a hypothesis for historic change. Such 
change is logical just as the Industrial 
Revolution is logical; it may happen 
and it may not. If it does happen it will 
occur in a certain fashion. This loss in 
theory may prove to be a gain in pop- 
ulation analysis. 

It is apparent also tliat when such nat 
ural increase of a population is distrib- 
uted over time, each of the four cycles 
will yield a normal curve of distribution 
of this increase. When such increase is 
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made cumulative, the result is a true 
S curve. This is evident in the inspec- 
tion of Cycles I and II. The logistic 
curve of population growth is equiva- 
lent to a normal curve of population 
increase made cumulative over a given 
time span. 

The logic of population growth also 
carries over into population projections 
—a field assiduously cultivated by Amer- 
ican demographers. Figures of future 
population, it has been suggested, oflFer 
better tests of logistic growth than can 
be found in the conflicting estimates of 
populations of the past. Before 1910 
practically all population forecasts 
were based on some method of ex- 
trapolating historic trends— cither the 
trend of the total population or of its 
rate of growth. Other methods were 
developed, based on the principle of 
the logistic curve. 

The empirical method dev(‘loped by 
P. K. Wlielpton and Warren S. Thomp- 
son introduced further components of 
growth by specifying the age-specific 
rates of fertility and mortality (Thomp- 
son and Whelpton, 1943). Further- 
more, it yields age and sex projections 
because the projections begin with ac- 
tual age and sex cohorts to which are 
applied the appropriate age-specific 
rates to yield the succeeding age and 
sex groupings (Whelpton, 1947). For 
cohorts already born this method has 
given excellent results; substantial er- 
rors have entered, however, because of 
the rapid changes in births— errors 
which become cumulative as the new 
cohorts themselves enter the reproduc- 
tive age. Population projections thus 
have not proved to be successful un- 
dertaking on the part of American de- 
mographers. By 1950 the most valid of 
all these future estimates was Whelp- 
ton's old logistic calculation of 1928— 
a projection which the demographer 
himself had ceased to use (1928). 

Widespread fluctuation in births has 
undermined population projections and 


has led demographers to study histori- 
cal changes in the fertility of cohorts of 
women over each reproductive genera- 
tion. Whelpton s work. Cohort Fertil- 
ity (1954), introduced variables here- 
tofore unaccounted for since he ana- 
lyzed fertility adjusted to age, parity, 
fecundity, and marriage. Finally, by 
studying changes in completed cumu- 
lative fertility, Whelpton sought to de- 
termine whether actual declines or in- 
creases in family size have taken place. 
Fluctuation in births, it is felt, can best 
be understood by the historical treat- 
ment of actual changes in cohort fer- 
tility. In the analysis of hypothetical 
cohorts, annual rates are projected after 
the manner of the gross reproduction 
rate. Thus in population growth over 
time Whelpton is able to show that 
births are postponed, made up, and 
anticipated in line with economic 
trends and that conflicting trends ex- 
ist by parity; i.e., fifth order births and 
over will continue to decline while first 
to fourth order births are increasing. 
In short, Whelpton has applied the 
technique of the generation life table, 
with complications, to the fertility of 
the cohorts of women boni at succes- 
sive periods. 

We may conclude that the dynamic 
aspects of American demography have 
helped determine the nature of the 
concept of population and have devel- 
oped some highly useful mathematical 
models to represent the process of pop- 
ulation growth as that of a self-renew- 
ing aggregate. In sociology a great deal 
of care and ingenuity has been devoted 
to developing a theory of social change. 
Some suggestion of possible integra- 
tion of the processes of population 
growth and of culture chcinge now ap- 
pears in the offing. 

Macro-micro Analysis in Demography 

Scientists have studied dynamics in 
the changes in the total social system; 
they realize that parallel changes oc- 
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cur in systems of human motivation 
and attitudes. In the trend lines of pop- 
ulation growth and changing rates of 
cohort fertility the demographer is 
confronted with interaction between 
two parallel sets of phenomena: Eco- 
nomics now handles this problem by 
parallel systems of macro- and micro- 
analysis. Kenneth E. Boulding, who 
has done much to develop economic 
analysis along this line, writes (1955, 
p. 237): 

Thc'ie are two main branches in mod- 
ern economic analysis, to which the names 
“rnicKJCConoinics” and “macroeconomics** 
may conveniently be given. Microeconom- 
ics is the study of particular firms, particu- 
lar households, individual prices, wages, 
incomes; individual industries, particular 
commodities. . . . Many economic prob- 
lems and policies, however, arc concerned 
not so much with individual prices, com- 
modities, and firms, but with aggregates; 
not with the price of cheese, but with the 
price of everything, or the “general level*’ 
of prices. . . . Macroeconomics, then, is 
that part of the subject which deals with 
the great aggregates and averages of the 
system rather than with particular items in 
it, and attempts to define these aggregates 
in a useful manner and to examine how 
they are related and determined. 

bringing this type of analysis closer 
to the phenomena treated in sociology, 
Neil W. Chamberlain has pointed out 
(1955, p. 4); 

Economic relations, as one category of 
social relations, are subject to our conclu- 
sions c'onceming the mutually conditioning 
relationship between individuals and cul- 
ture. In economic analysis the micro-model 
is built solely on the individual and deals 
with interpersonal relations only. The 
macro-model, on the other hand, deals 
with aggregate relations, being similar in 
this respect to the concept of culture (an- 
other aggregate); indeed macro-economic 
relations can be viewed as an aspect of 
culture dealing with organized repetitive 
influences on individual economic behav- 
ior. The micro and macro relations of eco- 


nomic analysis thus correspond to the in- 
dividual and culture in sociological the- 
ory. The conclusion that individual and 
culture are interrelated so that one can be 
explained only in terms of the other can 
be transformed to micro and macro eco- 
nomic analysis. Neither can explain eco- 
nomic behavior adequately without the 
other. 

Fertility as the crux of the popula- 
tion problem shows the necessity of the 
new analysis. No projections, no ex- 
trapolations, no models of inevitable 
growth of themselves now appear ca- 
pable of projecting trend lines for fu- 
ture fertility. To account for these 
shifts, demography turned to environ- 
ing conditions, major changes in the 
social system over the generations, such 
as industrialization, urbanization, secu- 
larization, rising levels of living, and 
the increased development of technol- 
ogy. But since these large-scale expla- 
nations by themselves provided inade- 
quate explanations of changes in forms 
of behavior they must be related to 
changes in individual motivation and 
attitudes. Here the family appears to 
occupy the niche occupied by the firm 
in micro-economics. One simple illus- 
tration should suffice. It is not simply 
the discovery of contraception in the 
society but the decision on the part of 
families to use contraceptives which 
operates to limit the size of families. 
The first application of this conceptual 
apparatus to demographic theory rep- 
resented an ambitious approach to the 
Malthusian dilemma of undeveloped 
countries. Leibenstein (1954) used 
economic and demographic factors in 
interaction in an attempt to determine 
the dynamic impetus required to move 
off “dead center” a society stalled in 
the Malthusian “trap.” This impetus 
would be determined when the annual 
rate of capital investment came to ex- 
ceed the annual rate of population in- 
crease. 

With the aid of bio-statisticians and 
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public health people, mortality now 
appears as one of the best explored 
topics in American demography. To a 
large extent this is due to the explana- 
tory function of macro-analysis in ad- 
vanced civilizations. 

Thus in the study of declining mor- 
tality, demography has demonstrated 
statistically the mass efiFect of the in- 
troduction of serums, vaccines, the 
chlorination of water, sanitary organi- 
zation, drainage, sewage, etc., by type 
of disease. This operates in the macro- 
system. No micro-analysis seems in- 
volved in this situation, for legal meas- 
ures make chlorinated water and pas- 
teurized milk the only types available. 
Vaccination, enforced for certain dis- 
eases, is compulsory, and if no prob- 
lems of individual decision are in- 
volved, the macro-analysis gives the 
complete picture of mortality decline. 
These controls are the kind envisaged 
by sanitarians, since public health 
measures arc so calculated that they 
cannot be defeated by individual 
choices of tlie human factor. 

In this same area, however, the prog- 
ress of medicine may leave the disci- 
pline with problems of individual 
choice. Why does not mortality decline 
at a rate commemsurate with the ad- 
vance of medical science? Here macro- 
analysis must be supplemented by mi- 
cro-analysis. Decisions to seek medical 
aid and hospital care are modes of be- 
havior, individual actions subject to 
micro-analysis. Access to hospital areas 
and economic ability to pay for medi- 
cal care may be subject to macro-anal- 
ysis, but the individual decision to 
make use of medical facilities must be 
sought at the level where these social 
forces impinge on the individual and 
the family unit. 

Mortality studies are weakest where 
they come closest to the influences of 
socioeconomic categories. Mortality, by 
size of community, can be studied from 
mass data, but the important problem 


of mortality by occupation has not 
been explored since the 1930 census 
and then for only ten states (Whitney, 
1934). In United States demography, 
this problem has to do with the correct 
ordering of observations. Death certif- 
icates can be matched against base oc- 
cupations only in census years; individ- 
uals may change occupations several 
times over their life careers; tlie occu- 
pation usually given at age sixty-five 
will have to be replaced by the major 
occupation on the death certificates if 
these studies are to be continued. The 
last occupation may have less bearing 
on mortality than the major life calling. 
Finally, unless the category “retired,” 
given in labor force statistics for those 
age sixty-five and over, is supplemented 
by major occupation, large numbers of 
deaths cannot be allocated. 

Parallel macro-micro relationships 
are now shown to exist in the newer 
studies of fertility. Here the family can 
be treated as analogous to the firm in 
micro-economics. Once contraception 
becomes a matter for family decision, 
childbearing becomes a voluntary ac- 
tion, and the macro-analysis of social 
trends will be recognized as insuffi- 
cient. Tims fertility by marriage, fe- 
cundity, parity, etc., can be calculated 
alongside the trend hnc of social 
change, but the meanings will not be 
obvious unless attitude surveys can 
make clear the interaction between 
these two sets of phenomena as move- 
ments in the social system go over into 
changes in individual motivation. 

In a study of the Hutterites, the total 
social system was seen to converge in 
a complex giving high valuation to fer- 
tility, and no special study was made 
of individual attitudes (Eaton and 
Mayer, 1954). In a cross-cultural sur- 
vey, Culture and Human Fertility, Lor- 
imer (1954) undertook to relate primi- 
tive macro-systems ( social structure, 
kinship, etc. ) to fertility without deter- 
mining underlying attitudes in the mi- 



302 


The Study of Population 


cro-sy stems. In the Indianapolis study, 
such conditions of the total social sys- 
tem as urbanization, education, Prot- 
estant religion, and occupation were 
made the basis of selection of those 
low-fertility families whose attitudes 
were to be studied (Whelpton and 
Kiser, 1946-56). Moreover, hypotheses 
set up to account for decisions in fam- 
ily size were drawn from the total sys- 
tem analysis. In Puerto Rico studies, 
the relation of these two systems was 
made more exphcit in the work of Hill, 
Rack, and Stycos ( 1955a, b, c), for the 
analysis moved from the conditions in 
the total social system to the attitudes 
and motivations of the families operat- 
ing within that system. A dilemma was 
found in this study: decisions about 
family size were found to fit neither 
with the macro-system nor with re- 
ported attitudes. 

Cultural conditions— shifting from 
time to time and from group to group 
—are not likely to show uniform corre- 
spondence of macro- and micro-condi- 
tions. DiflFerential fertility has been 
viewed as the varying incidence of sys- 
tem changes on families in diflferent 
social strata (Noteistein and Syden- 
stricker, 1930; Kiser, 1942). Reversals 
of fertility trends, baby booms, and the 
convergence of differentials will offer a 
test of factors sustaining as well as de- 
pressing the birth rate (Woof ter, 1949). 

IntCTTUil Migration 

Such a scheme indicates a direction 
demography will take in future migra- 
tion analysis. Macro-analysis, using 
available statistics in the manner de- 
veloped by O. E. Baker (1933), C. H. 
Hamilton (1934), and others will seek 
to show the net flow of migration 
among such locations as states, rural- 
urban areas, etc. This, along with the 
resulting analysis of changing economic 
opportunity, furnishes the macro-pic- 
ture. Micro-analysis should then focus 
on the decision to migrate. Thus the 


fundamental choice may be the deci- 
sion whether to migrate or not, with 
place as a matter of secondary choice. 
This phenomenon does not come out in 
the analysis of the over-all statistics. 
Heretofore, these things have been dis- 
cussed in terms of distance, barriers to 
communication, means of travel, etc., 
but we have not really come to grips 
with the micro-analysis of migration un- 
til we have studied human action sys- 
tems. llie joining of these two trends 
could mean new major achievements in 
American demography. Once this is ac- 
complished, we will be able to return 
to the study of growth cycles, popula- 
tion fluctuations, and trends in fertility 
with improved techniques and more 
enlightened theory. 

Certainly a major gap in American 
demography is found in our failure to 
cope with the problem of internal mi- 
gration. No annual registration of mi- 
gration exists. Only in the migration 
questions of 1940 did the census begin 
to deal with the problem of adequate 
observation and enumeration. As a 
consequence, most migration analyses 
in the United States end at the point 
where they should begin. The deriva- 
tion of net figures on migrations be- 
tween given areas too often satisfies 
this type of research. Since these fig- 
ures represent net balance of inflow 
and outflow, their characteristics can- 
not be regarded as the characteristics 
of a real population. The best concep- 
tualization of the migration stream— 
that of Samuel Stouffer— dates from 
1940: “The number of persons going a 
given distance is directly proportional 
to the number of opportunities at that 
distance and inversely proportional to 
the intervening opportunities'* ( 1940 ) . 
Daniel O. Price gave statistical formu- 
lation to the vectors of internal migra- 
tion, showing, for example, the relation 
between direction and distance ( 1948 ) . 
As an identifiable element in the pop- 
ulation stream, Negro migration has 
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been best studied in its cultural and 
social context (Woofter, 1920; Kiser, 
1932). 

Until the work of Lee, Price, and 
associates (1953), the United States 
had only one general analysis of inter- 
nal migration. We could truthfully say 
that the major work in internal migra- 
tion had been done twenty years ago 
by G. W. Thornthwaite (1934) and 
had not been repeated. In Sweden and 
other countries these figures would 
serve as data for the analysis of the 
migration process, not as the conclu- 
sion of an arduous investigation. Thus 
we have the ironic situation in which 
many American demographers have re- 
garded the work of a man such as E. G. 
Ravenstein as speculative theory while 
the estimates of net migration are 
hailed as sound empirical research. 

Finally, the opportunity for experi- 
mental analysis remains comparative- 
ly unexploited in demography. Gil- 
bert W. Beebe organized a project 
which enabled him to demonstrate the 
c'xtent to which a contrae('ptive pro- 
gram would lowcT the fcTtility of a 
rural West Virginia county (1942). 
Rupert B. Vance (1950) and Francis G. 
Madigan, S.J. (1957), used the mortal- 
ity records of Catholic religions orders 
to detiTinine whethcT men and women 
would have similar life expectancy if 
thev l(>i]owed similar styles of life, and 
arrived at the conclusion that the lon- 
gevitv of United States women has its 
basis in biology. 

We may close this section of the sur- 
vev by glancing at (1) a closed chap- 
ter, (2) an achievement, and (3) a 
bright promise in recent American d(‘- 
mography. 

A closed chapter in American de- 
mography is the disappearing treat- 
ment of minority groups. First to go 
was immigration. Harry Jerome’s im- 
portant demonstration of the impact of 
business cycles on international migra- 
tions (1926) may belong in the field; 


M. L. Hansen's account of the Atlantic 
migration (1940) and Oscar Handlings 
The Uprooted (1951) definitely do not. 
Two texts, however, indicate its con- 
tinuing importance (Davie, 1936; Taft 
and Robbins, 1955). The place of the 
Negro in American life has definitely 
become a sociological specialty, living 
apart from demography. 

An achievement is to be found in the 
development of the labor force con- 
cept-pioneered by the United States 
census— and it is an achievement rang- 
ing all the way from theory to more 
valid observation back to improved 
analysis. A major controversy over the 
unemployment figure of the 1930 cen- 
sus led d(‘mographers to examine the 
older concept of the “gainfully em- 
ployed”; this led to a complete reap- 
praisal of basic questions in the', ccai- 
sus, and these new observations lerl to 
better analvsis and be'ttc'i the^ory (Du- 
cod and Hagood, 1947; Jaffe and Stew- 
ait, 1951). An analysis making use of 
the labor force concept was able to 
she)w that the loss of a hundred je^bs in 
the Uniled States from 1930 to 1937 
meant not 100 but 176 uneunployed 
(Vance, 1915, pp. 324-25, 333). 

The most promising dewelopme^nt 
imminent in the United States appears 
to be the fusion of the^ new urban stud- 
i('s with d«MrK)graphy. Great progress 
has been made* in studies of world ur- 
banization, human ecology, re‘gi()nal- 
ism, and the growth of the metropoli- 
tan community, with especially notable 
work by Kingsley Davis (1956), Vance 
and Dcmerath (1954), Philip M. Hau- 
ser (1944), O. D. Duncan (1951), and 
Donald J. Bt)gue (1950, 1953). Unlike 
deanography preiper, this areja has not 
remaiiie'cl innocent of theory. Accord- 
ingly, the fusion of these studies with 
the substantive content and analytical 
techniques of demography marks a 
distinct stage of achievement. Duncan 
and Duncan (1957) in The Negro Pop- 
ulation of Chicago have best shown the 
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impact f)f a racial migration on tlic 
(‘cology oi a gn^at city. Since social 
change definitely affects population 
growth and urbanization and since the 
development of metropolitan commu- 
nities constitutes one of the greatest 
changes in the United States, this d(;- 
vtilopment will give new direction to 
major lines of investigation in Ameri- 
can demography. Undoubtedly the 
next few decades will show great ad- 
vance in population studies in the 
United States. There remains one 
(jiiestion: How well are the forces of 
sc i(*nce organized for the tasks ahead? 

CmCUMSTANCKS AFFECTING THE FUITJEE 
DEVIXOPMENT OF DEMOGRAPHY 

So far we have discussed demogra- 
phy in tcTins applicable to many na- 
tions of Western culture. We come 
now to an asse^ssment of the future de- 
velopment of demography in the 
United States. How have American 
scholars faced up to the particular 
problems of their scientific discipline? 
In the past what circumstances have 
favored or hindered the development 
ol the discipline? If we can identify 
the trends, can we determine their 
movements in the future*? Will they 
persist? Will they be deflected? If so, 
in what way? 

The Population Association 

of America, 1931 

The professional oiganization of 
]30pulation specialists in the United 
State's was accomplished in 1931 when 
the Population Association of America 
was founded, with Henry Pratt Fair- 
child as its first president. Wliile sev- 
eral reasons have been assigned for the 
late date of this development, there are 
really two: the demographers already 
had an important part in the conduct 
of several learned societies, and lay in- 
terest in the controversial aspects of 


population may have delayed the de- 
mographers' decision to organize. 

Population sections were regularly 
scheduled by various social science so- 
cieties; there was a tendency for cen- 
sus personnel to participate in the pro- 
grams of the American Statistical As- 
sociation and for university demogra- 
phers to concentrate in the American 
Sociological Society. Membership was 
overlapping and programs sometimes 
interchangeable— phenomena which 

have continued since the demogra- 
phers organized. Final impetus to or- 
ganization was given when the asso- 
ciation called a conference on popula- 
tion studies in relation to social plan- 
ning at Washington, D.C., May 2-1, 
1936. The membership list, issued soon 
after, showed 195 members. The suc- 
cess of the association was assured 
when anonymous contributors under- 
wrote the cost of financing the sc'cre- 
tary's office. 

TTic core of the nc‘w organization 
came out of the American National 
Committee of the International Popu- 
lation Union, which was reconstiTiet(‘d 
to serve as the research committee of 
the association. Abroad, there was a 
tendency to view^ those savants who at- 
tend c’d conferences of the union as 
spokesmen for their respective govern- 
ments. In tlic popular mind the sci('n- 
tific study of population was still con- 
fused with the spread of propaganda 
for birth c*ontiol. The organization of 
the association was delayed in the hope 
of avoiding entanglement in demo- 
graphic controversy with the various 
natalists, pro-natalists, and depopiila- 
tionists. Propagandists were not made 
welcome, and the original organization 
was carefully set up with only scientists 
on the executive board. 

Accordingly, very little popular in- 
terest in population problems finds re- 
flection in the association, for it is def- 
initely not a laymans organization. 
While this choice may have retarded 
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popular education in demographic 
matters, it definitely has improved the 
scientific status of demography in the 
United States. Most of the “crackpot” 
books on population are now written 
by non-members. For a period, the 
“freeze-out” left the direction of die 
work of the association to the board of 
directors. After the association’s pro- 
fessional characteristics became fixed, 
a new constitution was written, and the 
association assumed its present demo- 
cratic complexion. Demography in the 
United States has greatly benefited 
from the absence of the sensationalism 
and factional conflict which accom- 
panies controversy in demography. 

The association began the publica- 
tion of a bibliographic quarterly. Pop- 
ulation Literature, in 1934. Tin's was 
taken over by Princeton University in 
1936. Population Bulletin, a popular 
monthly issue of some twelve to six- 
teen pages, has been published since 
1945 b)' the Population Reference Bu- 
reau. In France, England, and several 
other countries with a smaller public, 
well-known demographic journals are 
published. In the United StaU's the 
demographer who wishes to keep 
abreast of the literature must siibscri])e 
to journals in statistics, economics, ge- 
ography, public health, biology, eugen- 
ics, and sociology. While bibliographi- 
cal needs have been met by Population 
Index, an able quarterly of world-wide 
coverage, it is often questioned as to 
whether sufficient resources can be 
demonstrated to justify the establish- 
ment of a journal centering in demog- 
raphy. The struggle for survival of 
such periodicals as Human Biology and 
Human Fertility indicates the risks in- 
volved. Obviously, the need is partly 
met by the publication program of the 
United Nations and the many releases 
of the Bureau of the Census. Attempts 
have been made to fill the gap, and 
they may well succeed. 


The Universities 

Population will remain a teaching 
discipline, and all other areas of demo- 
graphic interest— government, research 
interests, and the foundations— will 
draw their strength from demography 
in the colleges. Irene Taeuber points 
out, “The fact that demography cuts 
across the boundaries of so many of 
the defined fields of knowledge and of 
academic concentration has had a deep 
influence on the patterns of its organ- 
ization as a research field and as aca- 
demic discipline” (1946). 

Historically, demography has been 
nurtured and supported within the tent 
of one particular discipline, sociology. 
Since sociology is more highly pro- 
moted as an academic subject in the 
United States than elsewhere, this as- 
sociation has had its advantages. The 
interests of sociologists have been 
wide-ranging, usually broad enough to 
require work in family sociology, sta- 
tistics, social economics, cultural his- 
tory, and other topics suitable for work 
in demography. 

There are drawbacks, however, and 
the teaching of demography has cer- 
tain “soft spots.” A recent survey by 
the Population Association of America 
disclosed a certain lack of profession- 
alism in the field. Many who teach 
courses in population lack affiliation 
with their professional association; 
some lack professional training in the 
discipline and do no research in the 
field; some, in fact, teach a textbook 
course by request of the college ad- 
ministration simply as a side line. 
There arc feachers in the field who 
have no knowledge of statistics beyond 
arithmetic and little knowledge of the 
literature beyond that of the text they 
teach. This group constitutes a small 
minority; while not peculiar to small 
colleges, the group can be held respon- 
sible for the failure of demography to 
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nit I act and nxiu it an indrterininatr 
nninbcr of able students. 

Witli present resources and the di- 
vers(‘ s[)ecialties found within sociol- 
it is not to be expected that more 
than six or eiglit universities will be 
e(j nipped to carry on the research and 
teaching program required for distin- 
guished graduate work. Outstanding 
demographers can be found in many 
institutions, but the requirements of 
good r(\search programs, well-equipped 
statistical facilities, and sufficient grad- 
uate stipends for training strictly limit 
the number of centers. Harvard, once 
a cMMiter, has de-ernphasized dernogra- 
])hy in its training. Pennsylvania, under 
the leadership of Dorothy Swaine 
Thomas, has re-entered the field. Co- 
lumbia, Chicago, North Carolina, 
Princeton, and Washington (at Seattle) 
(ontinue to feature demography as a 
specialization in conjunction with sta- 
tistics, human ecology, and rural and 
urlian sociology. 

In one respect the all-encompassing 
nature of sociology has in itself offered 
handicaps, for there is the danger of 
attempting to duplicate in one depart- 
ment the function of specialists dis- 
tributed in many. While this type of 
“empire-building” is not peculiar to so- 
ciology, it is generally felt that at- 
tempts to circumscribe demography 
within a conv^entional department have 
not b('en too successful. Few institu- 
tions hav(' yet achieved the co-opera- 
tion or tlie oruanizational form re- 
([Hired to (‘ugage the interests of their 
economists, statisticians, and health and 
biological specialists in a unified attack 
on the* problems of demography. Thus, 
in w('ll-equip[H'd universities rich in 
personn('l, demography has not used 
these resouices to full potential, and 
demographic theory has not attained 
the high level required in graduate 
teaching and research. 

It is not held that demography is in 
worse plight here than in other c(mn- 


tries, but apart from a few research in- 
stitutes demography has not found the 
means of achieving its full potential. 
Outside of these few well-known uni- 
versities the academic leadership need- 
ed for this achievement is not yet in 
sight. New forms of co-operation will 
be needed to bring such fields as eco- 
nomics, public health, and genetics 
nearer to the center of demographic 
training. 

Demography would be much less 
advanced were it not for the liberal 
support and the well-considered poli- 
cies of American foundations. Even 
here there has been criticism— criticism 
not altogether based on the problem of 
whether foundation largess, like rain, 
falls upon both the just and the un- 
just. Two diverse procedures in use 
may be pointed out here. Foundation 
support may be granted for a definite 
project with an organization specif- 
ically set up for the purpose and dis- 
mantled when the task is completed. 
A valuable achievement of this type 
was the study of population redistri- 
bution which produced Migration and 
Economic Opportunity (Goodrich, 
1936). Such operations have proved 
very successful for special programs. 
They also have the virtue that, if they 
fail, they are not long remembered and 
their sponsors do not long invite criti- 
cism for the failure. 

Better known are the permanent in- 
stitutes doing research in population 
and supported by foundation grants in 
conjunction with a university. Here 
foundations will support specific proj- 
ects, but continuity will have to be fur- 
nished by the institute or ‘Turcau.” 
Among the most productive has been 
the Scripps Foundation at Miami Uni- 
versity in Oxford, Ohio. Of all Ameri- 
can foundations it appears to have re- 
ceived the greatest returns from a com- 
paratively small endowment. Scripps, 
however, has suffered from lack of a 
teaching connection. Since its research 
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was not tied in with a university grad- 
uate school, its contribution to teach- 
ing has been limited to work with a 
few interns. The Milbank Memorial 
Fund has sponsored health and popu- 
lation studies, has developed a publish- 
ing program (including a journal), and 
annually brings the country’s leading 
demographers together in scientific 
round tables (Milbank Memorial Fund, 
1946-57). Permanent institutes located 
at universities carry certain built-in 
hazards even while they distribute the 
benefits of scholarsliip. They absorb 
more funds than vwen the most re- 
sourceful universities can provide; 
they arc subjc'ct to continual hazards 
of refinancing; only directors full of 
ideas can expect to secure continued 
support; the search for renewed sup- 
port is likely to turn even men who 
like to live dangerously from scholars 
into promoters and ‘‘budgetary ex- 
perts.” Government contracts then 
come along to fill out and complicate 
the picture. 

The critics, no doubt, are correct 
when they say that “endowment for 
research has led to research for endow- 
ment” and that the modern scholar has 
shed the qiiic4 garb of academic secu- 
rity to assume that of the scientific pro- 
moter of a corporate organization 
which must be continually supplied 
with funds. This, however, is not the 
question at issue. We are not con- 
cerned with the problem of “what 
makes Sammy run?” We have to ask 
whether this process has been produc- 
tive for demography and whether it 
will continue. To both questions the 
answer must be “yes.” The organiza- 
tion of the Population Council in 1953, 
with a large fellowship program, is an 
indication that demography will secure 
more adequate support in the future 
and that competition for these re- 
sources will produce more able demog- 
raphers and eventually insure a better 
product. 


Among the more successful of these 
permanent research organizations are 
the Office of Population Research at 
Princeton University; the Population 
Center at the University of Washing- 
ton, Seattle; and the newly founded 
Population Research and Training 
Center at the University of Chicago. 
Other institutes such as those at North 
Carolina and Columbia support demo- 
graphic studies. One important Ameri- 
can corporation has performed some of 
the functions of both the foundation 
and the research institute. The Metro- 
politan Life Insurance Company has 
supported a distinguished research di- 
vision with scientists whose work has 
gone far beyond the demands of actu- 
arial science and has published the re- 
search of its statistical division in a 
bulletin made available to all inter- 
estc'd demographers. 

Govermnent 

Covermnent in its various arms has 
greatly improved those scientific serv- 
ices which obviously mean so much to 
the development of demography. The 
modern census has reached a state of 
technical and scientific proficiemey; it 
has been responsive to the needs and 
to the advice of the scientific frater- 
nity; it has made use of panels of sci- 
entific specialists in planning its own 
operation. Free of the “boom and bust” 
policy which once prevailed, the cen- 
sus bureau is no longer dismantled and 
put into storage in intercensal periods. 
Similar traditions persist, however, in 
regulations which provide that unex- 
pended budgets revert to the general 
fund arid in the pressure on the Bureau 
of the Census which sometimes leaves 
it unable to finish the work it is com- 
missioned to do. In the 1950 census 
certain basic tabulations would have 
gone unpublished had it not been for 
foundation assistance. Budgetary con- 
siderations are responsible for the fact 
that valuable tabulated materials go 
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iinj^iibljslK'cl in cacli census period. 
Some* demographers seem never to 
l(‘ain of these resources; others are un- 
able to pay for the in out of their own 
limited budgets. 

Miicli work is done on farm and 
rural population by the United States 
De partment of Agriculture— notably the 
basic estimates in the series on rural- 
urban migration begun in 1920. Agri- 
culture expc'riment stations regularly 
publish rural population studies, most 
of which have been simple but ade- 
(juate descriptive accounts. The few to 
break new ground have developed 
t(‘clmieal measures of calculating mi- 
gration-interstate, rural-urban, etc. On 
th(* fringes of demography this work 
has been of value in extension services 
and has aided in the formulation of 
agricultural policy. 

Demographers and the learned 
world in general have a certain respon- 
sibility here. They are the basic con- 
sum(*rs of governni(*nl statistics, and 
they convey their analyses to both the 
scic'ntific and the general public. When 
demographers and university research 
specialists consistently fail to make use 
()l ceitain tabulations, that series stands 
in dang(’r ol being abandoned. Com- 
mercial interests know what data they 
r(‘(juire of the ct'iisus and exert influ- 
( uet* to see that they are secured. Aca- 
dt'inic people are also organized and 
make re(|uests thiough their learned 
s()cieti(‘s. When these recpiests are 
^paut(‘d, thi'ici is often no assurance 
that d(‘mographers are committed to 
do important research in the series re- 
(|ut‘st(*d. The function of the census is 
subject to controlk'd review, and as the 
task of the census b('comes more ex- 
jx'iisive, “lean decades'’ and “lean top- 
ics” may operate to brt'ak the continu- 
ity ol iu‘eded series. Demographers, bv 
the \'ery nature of their task, must 
wage unceasing warfare against the 
threatened loss of valuable informa- 
tion. Their b(*st weapon is the demon- 


stration that sc ientific results and pub- 
lic use follow from census enumera- 
tions. 

Great changes are to be expected in 
American demography of the future. 
Many demographers of the past lacked 
advanced statistical training. Others to 
whom theory meant only Malthus or 
the population optimum came to pro- 
fess a certain lack of interest in ideas. 
It is safe to predict that in the future 
few demographers who are not versed 
in mathematical statistics will gain dis- 
tinction. High level techniques, how 
ever, will still be sought for the sub- 
stantive contributions they can make. 
II(‘re it is safe to say that the ablest 
demographers must also be subtle mas- 
ters of theory in society, economy, so- 
cial psychology, and culture. It is fun- 
damciutally the lack of ideas, not a lack 
of data and techniqiu'S, that has re- 
tarded demography. The dc'rnographer 
of the future will probably be more of 
a specialist; thus he will be more diffi- 
cult for the layman to understand. 
Kingsley Davis, for example, has ex- 
press(*d the view that in the future de- 
mographers will become specialists in 
fertility, with training also in family 
sociology; in mortality, with training in 
public health; or in migration, with 
training in economies. All will be statis- 
ticians, and specialists in underdevel- 
op(‘d areas will also be economists. 
Some, howev(‘r, may be generalists who 
will interrelal(‘ tlu* divergent spc*eial 
ties of this already complex fi(*ld. 
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Elements of Demography 




Introduction to Part III 


This scries of a dozen chapters 
makes up what is virtually an encyclo- 
pedia of modern demography. The de- 
scription is apt because, like any ency- 
clopedic presentation, these chapters 
necessarily are selective rather than 
exhaustive in the treatments of their 
topics. If the reader is primarily inter- 
ested in learning what demographers 
have to say about the principal sub- 
jects they investigate, he may well con- 
centrate his reading on this part. Natu- 
rally, the chapters present few of the 
data supporting either the summarized 
conclusions of population res('arch or 
the authors’ judgments of how such re- 
search ought to be prosecuted. The 
materials are to be rc'garded as “au- 
thoritative” in the only sense in which 
that term may be used in science; i.c., 
they represent carefully considered 
statements by highly qualified per- 
sons, but not necessarily statements for 
which conclusive proof is available or 
evaluations which would he unani- 
mously indorsed by the profession. 
There was no intcaition that this part 
should constitute a detailed presenta- 
tion of the content of the discipline, 
after the fashion of a textbook. D(‘spite 
their considerable average length, these 
papers are concisely written and pre- 
suppose a mature reader. In some pas- 
sages the authors manifestly are ad- 
dressing their remarks to felknv de- 
mographers rather than to the begin- 
ner or the educated layman, but tech- 
nicalities are not overemphasized. 

The presentation begins with a sub- 
ject-the availability of demographic 
data on a world basis— which is ger- 
mane to all the rest of the volume. In 
chapter xv Linder describes the major 


types of data sources, indicates the 
various defects to which they arc sub- 
ject, and reviews the world coverage 
of a number of specific items of data 
as of recent times. Ilis paper also sum- 
marizes the history of co-operative in- 
ternational efforts to improve, broaden, 
and standardize the collection of basic 
population statistics. The evidence in- 
dicates a large measure of progress by 
comparison, say, with the situation of 
a century ago but a much larger meas- 
ure of shortcoming with respect to 
even a minimum uniform program of 
data collection. The spatiotemporal 
differentials in coverage and quality of 
population data described by Linder 
go far to explain the uneven character 
of demographic knowledge as revealed 
in the succeeding chapters. 

In chapter xvi Hawley enumerates 
the major items that have traditionally 
been of concern to the demographer 
under the heading of population com- 
position. He also indicates the excel- 
lent reasons why a particular range of 
population characteristics has made up 
the c(jre of interest in the subject, and 
he suggests important aspects of com- 
position that are commonly neglected. 
That its analysis affords a natural start- 
ing point for many kinds of population 
studies is implied by Hawley’s obser- 
vation that population composition 
constitutes framework on which rests 
the institutional structure of the whole 
society. Whereas compositional com- 
ponents of fertility, mortality, and mi- 
gration have been subjected to much 
study by demographers, there has been 
a relative neglect of the kind of prob- 
lem that Hawley identifies as the anal- 
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ysis of the specific demographic re- 
quirements of each social institution. 

Bogues presentation of the field of 
population distribution (chapter xvii) 
goes somewhat beyond an interest in 
numbers and density of inhabitants by 
territorial subdivisions of a national 
territory or their classification by ur- 
ban-rural residence and the like. It 
suggests, in effect, that each topic in 
demography is subject to study from 
the “distributive approach,” which em- 
phasizes areal components of demo- 
graphic variation and complements the 
more conventional “aggregative ap- 
proach.” The major contribution of the 
chapter is to spell out both the broader 
and the more specific implications of 
the former approach, indicating rea- 
sons why it may be expected to pro- 
duce contributions to knowledge which 
are beyond the reach of traditional 
techniques. Additional materials on 
|)opulation distribution, as the problem 
is more conventionally treated, will be 
ioiind in chapters xxvi, xxviii, and xxix. 

Any misconception that demogra- 
phy deals with problems which are in- 
trinsically simple will be dispelled by a 
reading of chapter xviii. Here Ryder 
indicates that shortcomings of our basic 
knowledge of human fertility are due 
to inadequate specification of the var- 
iables to be explained and non-opera- 
tional conceptualization of explanatory 
factors, as well as to deficiencies in the 
supply of fundamental data. It is also 
made plain that no single discipline 
can at present supply a complete ex- 
planation of the trends and differen- 
tials in fertility that demographers 
have identified. Social influences arc 
translated into biological consequences 
through a variety of specific linkages; 
moreover, there is good reason to be- 
lieve that the determinants of fertility 
behavior aie subject to variation over 
time and from one culture area to an- 
()th(T. Of special interest in the cliap- 
ter is the formulation of considerations 


involved in choosing a rationale for 
computing fertility rates. 

Demographic studies of mortality, as 
Dorn indicates in chapter xix, have ob- 
jectives different from, though comple- 
mentary to, those of medical and pub- 
lic-health studies. Analysis of trends 
and differentials in mortality enables 
the demographer to discover socio- 
environmental influences on mortality 
rates, although his interpretation of 
such findings often has been handi- 
capped by inadequate knowledge of 
etiology and by a variety of deficien- 
cies in the data available for mortality 
studies. Of perennial concern and exas- 
perating difficulty is the problem of 
analyzing trends in longevity as af- 
fected by changes in the prevalence of 
various causes of death. This difficulty 
may be regarded as a paramount illus- 
tration of indeterminacy of results 
when they are based on materials of 
vaiying reliability and precision clas- 
sified in terms of shifting principles. 
Despite the handicaps to its study, the 
field of mortality analysis has accumu- 
lated an impressive collection of fairly 
dependable empirical regularities, a 
number of which are summarized by 
Dorn. 

The combination of natality and 
mortality rates into an over-all meas- 
ure of population reproduction or re- 
placement is the problem discussed by 
Hyrcniiis in chapter xx. He presents 
the elegant mathematical relationships 
that have been developed in attacks on 
this problem and indicates various 
moot points still surrounding the use 
and interpretation of such mathemati- 
cal models. As the author indicates, the 
motivation for proposals on methods of 
measuring replacement has been the 
need for an understanding of what lies 
behind crude indexes of natality and 
mortality together with the hope of 
finding ways to infer underlying pop- 
ulation trends. It is now apparent, 
however, that the quest for a single in- 



Introduction 


319 


dex of reproductivity was misguided 
and that each of a variety of indexes 
plays a role in analyzing population 
growth by answering a specific ques- 
tion. 

In chapter xxi Bogue identifies the 
main problems confronting the student 
of internal migration. To a greater ex- 
tent than even the investigator of na- 
tality or mortality, the migration spe- 
cialist is dependent on indirect and 
partial evidence; hence there has arisen 
a body of techniques for estimating 
migration, most of which are subject to 
considerable error. The need for ra- 
tional principles for constructing mi- 
gration rates— a problem hitherto some- 
what neglected— is also brought out by 
Bogue. Finally, the author indicates 
that progress in developing eficctive 
explanatory models of the migration 
process depends on making observa- 
tion much more specific with respect 
to the situations instigating migration 
and the conditions associated with dif- 
ferential migration rates among vari- 
ous segments of a population. 

International migration as a problem 
for demographic-economic analysis is 
covered by Thomas in chapter x\ii. 
The studc'nt of this subject continually 
has forced upon him a circumstance 
that all demographers must grapple 
with at least occasionally— the lack of 
comparability of different sources of 
information, particularly information 
for different countries. Another prob- 
lem emphasized elsewhere in the vol- 
ume, “historicism,” likewise is brought 
to the fore here, inasmuch as a large 
part of the migration that can be de- 
scribed statistically consists of the 
transatlantic movement of the nine- 
teenth and twentieth centuries, which 
occurred under conditions without ex- 
act historical parallel and with small 
likelihood of being repeated. Nonethe- 
less, significant progress has betm made 
in identifying causes of fluctuations in 
the migratory flow and in isolating. 


partly through the use of formal mod- 
els, the effects of migration on sending 
and receiving countries. 

The practical and scientific needs 
met by population estimates and pro- 
jections are indicated by Grauman in 
chapter xxiii, which also provides a 
survey of the principal techniques used 
by demographers to produce such fig- 
ures. The author rightly emphasizes 
that calculations of unknown popula- 
tions as well as uses of such calcula- 
tions inevitably must involve the exer- 
cise of “expert judgment’" in greater or 
lesser degree, although it is possible to 
specify conditions under which such 
calculations are likely to be relatively 
reliable as opposed to those in which 
th(‘y arc primarily conjectures. Con- 
trary to the position taken by some de- 
mographers, the presentation here does 
not make a sharp distinction between 
cstinuitcs, bas('d on at least a minimum 
of direct or symptomatic evidence, and 
projections, which rest on sheer extrap- 
olation from the known to the un- 
known. 

The Ireatuient of family statistics by 
Click in chapter xxiv demonstrates that 
a wide range of demographic problems 
is placed in a somewhat different light 
if vi(*wc‘d from the standpoint of the 
natural groups in which people actu- 
ally live rath^T than from the stand- 
point of th(' individual. Nuptiality and 
marital status are of ol)vions impor- 
tance for fertility analysis, aiid they 
also have a bc-aring on mortality. In 
migration studif*s it is important to take 
account of differential inoveuKajt ac- 
cording to Ijousehold composition and 
stage of the family cyck‘ and to distin- 
guish stR'ams of migration in which 
families moving as units form an im- 
portant part of the total as op];)osed to 
those made up largely of unattach('d 
individuals. This chapter gives a valu- 
able ac count of conceptual and o]:)era- 
tional problems involved in compiling 
and interpreting family statistics. 
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'I'hc intimate relationship between 
working-force analysis and other de- 
mographic problems is stressed by 
Jaffe in chapter xxv. The field of work- 
ing-force analysis makes a direct bridge 
between demography strictly con- 
ceived and studies of economic struc- 
ture, fluctuations in economic activity, 
and economic development. Indeed, 
th(! very concept of the working force 
as a clearly distinguishable component 
of the population is shown to be rela- 
tive' to the stage of economic develop- 
ment, inasmuch as the differentiation 
ol the working from the non-working 
poj)ulation is indefinite in predomi- 
nantly agricultural, subsistence econo- 
mies. A notable contribution of work- 
ing-force investigations to demography 
in general is the stimulus they have 
given to the collection of sample sur- 
vey data at frequent intervals. Thus, 
much of our knowledge of recent short- 
run population changes in the United 
States has been gained as a by-product 
of the monthly survey of the labor 
force conducted by the Bureau of the 
Census since 1940. 


A special aspect of the study of pop- 
ulation distribution is taken up in chap- 
ter xxvi, wherein Ackerman deals with 
the distribution of population in rela- 
tion to the distribution of resources. It 
is made plain that no simple interpre- 
tation of population-resource ratios is 
warranted, inasmuch as their effects 
depend upon absolute size of popula- 
tion and territory, technological devel- 
opment, and the organization of trade 
relationships, as well as other factors. 
Possible corndations between popula- 
tion distribution and patterns of re- 
source use and management are de- 
scribed, and the author provides a 
framework for investigations of the 
problem of resource adequacy. The 
discussion here makes it plain that nei- 
ther the “alarmist” nor the “optimistic” 
popular appraisal of trends in re- 
source adequacy is supported by pres- 
ent knowledge and theory. Here, as is 
so often the case in respect to “popula- 
tion problems,” the actual situation 
turns out to be a good deal more com- 
plex than the lay publicist of the prob- 
lem is likely to realize. 
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TYPES OF DATA REQUIRED FOR A 
SCIENCE OF DEMOGRAPHY 

The status of demography as a sci- 
ence depends upon the type, range, 
and quality of data available for the 
objective study of population, as well 
as upon the theoretical structure with 
which these facts can be classified, in- 
terrelated, and interpreted. Demogra- 
phy is largely a quantitative science, 
at times restricted to little more than 
the exposition or description of demo- 
graphic statistics. At this level of devel- 
opment, the data considered necessary 
for demography also have been limited, 
and limited largely to direct data on 
population, vital statistics, and migra- 
tion. 

But even in this context, ‘population 
data” must cover more than informa- 
tion on the total number and geo- 
graphic distribution of people. Consid- 
eration of the major features of popu- 
lation composition is essential even in 
the simplest demographic studies. Es- 
sential types of population data include 
geographic distribution; urban-rural or 
community size group data; relation of 
present and former residence; personal 
characteristics such as age, sex, and 
marital status; economic characteristics 
of occupation, industry, and related fac- 
tors; educational and cultural charac- 
teristics; data on nuptiality and fertil- 
ity; household composition; and various 
other topics which may be investigated 
by means of population censuses. 

In the same way, vital statistics data 
required for a demographic science are 
more than the total count or the crude 
rate of births, deaths, and marriages. 
Obviously, the full detail of vital sta- 


tistics includes many items of informa- 
tion which may be peripheral to de- 
mographic interests and which pertain 
more to medical science. Such topics 
are items like weight at birth, period of 
gestation, hospitalization, and type of 
birth, i.c., single or plural issue. Mor- 
tality items such as type of certification, 
hospitalization, and specific categories 
of cause of death also may be peripher- 
al to purely dt'inographic nc^eds. On 
the other hand, the major character- 
istics of the event or child and of the 
parents are essential natality data for 
demography. Such mortality items as 
the geographic distribution of deaths, 
the age and sex dishibution of deaths, 
and the economic and cultural factors 
characterizing variation in mortality 
cannot be ignored by a developing 
science. 

Fetal mortality is ol lesser demo- 
graphic interest except as an element 
of what might be considered as nega- 
tive fertility or as a major component 
of pregnancy wastage. For marriage 
and divorce most of the characteristics 
of the event and of the participants arc 
pertinent demographic data except, 
perhaps, for such purely legal types of 
statistical information as the legal 
causes for divorce. 

The importance of the geographic 
distribution of population n(^eds no 
special emphasis here, and in this con- 
nection both international and internal 
migration data must be included among 
the desirable basic demographic sta- 
tistics. The theoretical requirements 
exceed a mere count of arrivals and 
departures, since limited use can be 
made of the data unless some of the 
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personal, economic, and social charac- 
tciistics of the migrants are known. 

Population data, vital statistics, and 
migration statistics constitute the prin- 
cipal type's of statistics required for 
demography in its traditional and lim- 
ited seaise. However, as already stated, 
a limitation to these types of informa- 
tion would, for the most part, restrict 
demography to an exj)ository fonn of 
science. Without doubt there is much 
progress yet to be made in the observa- 
tion of demographic phenomena, in 
their precise definition, classification, 
and description. And even though these 
first stages of development have not 
been fully achieved, demography is 
rapidly becoming an explanatory sci- 
ence— a process of evolution which will 
rc'quire increased consideration of data 
not strictly demographic. This broad- 
ened scope can be sccu by the empha- 
sis given by the United Nations Popu- 
lation Commission to the study of the 
interrelations of demographic factors 
with economic and social factors. 

If demography is defined in broader 
tenns, them the data required for a 
science of demography must be ex- 
tended to include many other social 
and economic statistics. However, the 
range of essential social and economic 
data can b(' dc'tc'rmincd only as success 
is achieved in finding and int(’rpreting 
consistent and rational interrelations 
among these diflerent elements. 

Tlie term “social statistics’’ is gener- 
ally vague and ainbigiioiis. It has been 
defined (United Nations Statistical Of- 
fice, ]954u) in a broad sense as the sta- 
tistics that are 

. . . concernt'd with the status, and the 
changes in status, of various population 
groups, in regard to sueli fac'tors as occupa- 
tion, earnings, nutrition, housing, education, 
recreation, family life, community activities, 
cultural activities and interests; .special in- 
terest is usually attached to the conditions 
of 'Vulnerable” groups, sucli as children, 
aged people, physically handicapped, la- 
bourers in lower-paid occupations, and, on 


certain conditions, wage earners and other 
broad groups generally. Social statistics also 
include numerical information on the ad- 
ministration and results of mea.sures taken 
bv governments, local authorities, em- 
ployers, trade unions and welfare organiza- 
tions to improve living and working con- 
ditions. 

It is clear that social statistics defined 
in this comprehensive way include top- 
ics which are also considered within 
the sphere of other disciplines. It is 
this ol)vious overlapping which empha- 
sizes that a developing science of de- 
mography will be necessarily concerned 
with an increasing variety of social 
data. 

The relation between demography 
and economic .statistics is not dissimi- 
lar. The scope of “economic statistics” 
is perhaps more generally and clearly 
understood than that of “social statis- 
tics,” and this scope includes such to]^- 
ics as agricultural and industrial pro- 
duction and consumption, internal and 
external trade, transport, construction, 
and various type's of financial statistics. 
A few of these topics may be remotel v 
and indirectly related to demographic' 
cjuestions; whert'as othe'rs, such as agri- 
cultural production, have a direct and 
predominant bc'aring on cjiicstions of 
population distribution and growth. 

It is obvious that a comprtdiensive 
study of the availability and quality 
of data essential for a scientific demog- 
raphy would involve a detailed inven- 
tory and appraisal of almost the com- 
plete scope of statistical knowledge. 
No such encyclopedic coverage can be 
attempted here. In fact, more progress 
must be achieved in demographic 
analysis before the' pertinent social and 
c^conomic factors are isolated and their 
influence on population measured. Tlie 
major part of the following discussion 
will be limited to a discussion of strictly 
demographic data, but demographic 
research is incrcasinglv concerned with 
other social and economic variables. 
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THE PROBLEM OF EVALUATING DATA 

The evaluation of world demograph- 
ic data is a task the scope and com- 
plexity of which is difficult to exagger- 
ate. Even with a limitation of the task 
to the consideration of demographic 
data in the narrower sense, there are 
literally hundreds of topics and sub- 
topics which should be considered, and 
any general statement regarding avail- 
ability or quality would differ with 
each. The statistical information avail- 
able on each of these topics would have 
to be considered separately for each of 
the more than two hundred sovereign 
countries, trust temtories, dependen- 
cies, colonies, condominia, internation- 
al administrations, etc., which may be 
considered the separate statistical units 
composing the inhabited world. To 
complete the picture, each topic for 
each area would need to be studied 
not only in terms of the present status 
but also in terms of historical develop- 
ment. 

The numerous elements to be con- 
sidered in a complete presentation be- 
come almost identical with the factors 
affecting intcrarea and intertemporal 
comparability of demographic statistics 
and include the problems of measuring 
historical development, present cover- 
age, and quality. 

The evaluation of demographic data 
in terms of quality is a major problem 
in itself. A limited number of objective 
quantitative tests are possible. Exam- 
ples of these are the examination of age 
distributions for undue heaping at cer- 
tain digits or the comparison for con- 
sistency of age distributions in succes- 
sive censuses. But the number and 
power of such tests is almost trivial in 
view of the numerous aspects of qual- 
ity appraisal for which there are no 
direct or even approximate tests. 

By far the greatest factor influencing 
quality of data is the validity and con- 
sistency of respondents* replies to the 
census enumerator or to the vital rec- 


ords registrar. Such data as sex and 
age may be relatively precise, but the 
validity of information received for, let 
us say, cause of death varies enormous- 
ly. Variation in the quality of original 
data is so great that a statement that 
so-and-so many countries publish sta- 
tistics on cause of death may have no 
real meaning as an evaluation of the 
availability of this particular item of 
demographic data. 

Closely related to this point is the 
variation in tabulated data due to dif- 
ferences of definition, classification, and 
processing proceduies. The problem is 
not just one of establishing uniform 
definitions and methods. It also involves 
the question of whether such standards, 
even if followed, result in data with 
the same meaning. In a different con- 
text, this problem has bc'cn described 
(Linder, 1955) as follows: 

In reality, the goal of complete formal in- 
ternational comparability in census statis- 
tics, to be achieved through standard inter- 
national recommendations, is probably a 
false goal, or at least an oversimplification 
of what can be accomplished. If there were 
universal agreement on a definite set of een- 
sus items, together with uniform definitions, 
uniform ciiumeralion and editing instruc- 
tions, standard classifications and tabula- 
tions, and if every cfiuntry adhered literally 
to thc.se sl.indards, the resulting statistical 
tabulations would still be far from having 
uniform meaning for every country. 

For a few simple biological items there 
arc no important conceptual difficulties. The 
number of people and tlK'ir distribution bv 
age and sex are it ('ms which theoretically 
could be made comparable for all areas by 
establishing unifoiTnity of definition and 
equal fjuahtv of results. But items, such as 
inaiital condition, relation to head of house- 
hold, ethnic riatioricditv, educational or eco- 
nomic status are characteristics intrinsically 
related to tlic social and economic organi- 
zation of each country. A standard interna- 
tional definition for such characteristics can 
achieve comparable statistics only to the 
extent that the social and economic features 
of the country are similar. In two dissimilar 
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countries, it may be that greater compara- 
bility of meaning for a census item can be 
obtained if the census question is asked in 
distinctly different ways. 

The measurement of the coverage of 
available statistics is theoretically sim- 
pler than the measurement of quality, 
but in practical terms the problems are 
equally difficult. Questions of coverage 
are of three types— omitted areas, omit- 
ted groups, and general incomplete- 
ness. 

Botli population censuses and vital 
statistics tabulations are defective for 
some countries because of omitted 
areas. For general population censuses 
an effort is made in almost all cases to 
cover the total national area, and any 
parts of the country omitted may be 
only vaguely known or described. Even 
so, it is obvious that some of the more 
inaccessible areas in any country hav- 
ing a large and difficult terrain are, for 
all practical purposes, inadequately 
covered in the censuses. 

For vital statistics this situation is 
often more serious. The gradual devel- 
opment of the registration system in a 
country may mean that data arc pres- 
ently available only for a designated 
group of cities, for districts covered by 
organized health units, or for defined 
registration areas. Fortunately, in most 
cases the area omissions in vital statis- 
tics are clearly defined if the omissions 
are important or if the tabulated data 
cover a limited registration area. 

Census data or vital statistics may 
also be defective because of omitted 
population groups. Usually such omis- 
sions are intentional. For example, a 
census count may include only nation- 
als of a country— omitting large groups 
of foreign residents. Or, as has been 
the case in some parts of Africa, de- 
tailed census information may be col- 
lected for the so-called European pop- 
ulation and only more summary data 
for the "native^* inhabitants. In other 
instances, certain ethnic or cultural 


groups may be unintentionally com- 
pletely or partially omitted if the areas 
of their residence coincide with areas 
not adequately covered by the census 
or by vital registration. 

A detailed examination of the statis- 
tics and the methods of their collection 
usually makes possible some qualita- 
tive, if not quantitative, appraisal of 
the effect of omitted areas or groups. 
These qualifications make up a large 
proportion of the numerous footnotes 
required in any extensive compilation 
of international statistics. The problem 
of the general incompleteness of a cen- 
sus enumeration or of vital registration 
is more difficult to appraise. Objective 
tests of incompleteness are possible, 
but only a limited number of countries 
have ever made such studies of their 
own data. 

These questions of comparability 
and completeness can be considered 
again in reference to specific types of 
data. Where registration, from all evi- 
dence, is more than 99.9 per cent com- 
plete, one can say confidently that 
basic vital statistics data exist for that 
country. But what can be said in a case 
where vital statistics data are published 
regularly and currently but where the 
basic rates are only a fraction of the 
magnitude that should be expected and 
where all other evidence indicates a 
serious underregistration? Do vital sta- 
tistics exist for such a country, or do 
they not? Factors of quality and com- 
parability determine the measure of 
extent. A careful case-by-case descrip- 
tion can, of course, state the facts as 
they are known, but a summary evalu- 
ation of demographic statistics for all 
the world must do great violence to 
such scientific preciseness. 

All of the above factors, and others, 
would need to be considered for past 
periods in a complete historical review 
of the development of demographic 
statistics. The additional factor of 
changes in national boundaries, caused 



325 


World Demographic Data 


by consolidation or division of areas, 
must then also be considered. As is 
the case with a description of the pres- 
ent situation, the historical develop- 
ment is difficult to see clearly because 
of a general lack of sufficient technical 
notes in national publications apprais- 
ing the effect of the factors affecting 
comparability. 

An enumeration of the above factors 
is sufficient to show that tlie analysis 
of the availability of demographic data 
can be only approximate. Tlie follow- 
ing sections of this chapter arc based, 
therefore, on an examination of official 
population and vital statistics, and for 
the most part only on those official sta- 
tistics which arc available in national 
publications or are supplied to the 
United Nations in reply to question- 
naires. This approach ignores a vast 
number of fragments of official data 
that may be available for a country, 
as well as a diversified fund of more 
obscure unofficial demographic infor- 
mation. Such data can be found and 
used in the course of intensive demo- 
graphic research concerned with a lim- 
ited area and time, but they are not 
easily available for general demograph- 
ic purposes or for studies of broader 
scope. 

Furthermore, the following analyses 
must, for sheer lack of space and time, 
be concerned primarily with the major 
and more universal statistical variables, 
and the consideration of only these ma- 
jor variables gives a somewhat exag- 
gerated or optimistic view. Data for 
minor and less common variables are 
naturally less available than data for 
the major variables; and, in addition, 
for the former there may be greater 
heterogeneity in definition, classifica- 
tion, and general quality. 

MAJOR SOURCES OF DATA 

A summary review of completeness 
and adequacy of demographic data 
could be made in several different 


ways. One method, and probably a 
fruitful method, would be to classify 
demographic problems or interests into 
a limited number of categories and 
then to examine the availability of data 
for each category. 

For example, one category of prob- 
lems might be the estimation of future 
population size. For this category an 
analysis could be made of the essential 
character of the problem, the factors 
bearing upon its solution, and the data 
required for an ideal solution. The 
available data could then be measured 
against these requirements, and some 
concept of the adequacy of existing de- 
mographic statistics for this purpose 
could be obtained. Similar topic-by- 
topic analyses could be made for other 
fields of demographic research— inter- 
nal migration, family size and composi- 
tion, economic characteristics of the 
population, and other general prob- 
lems— so as to covc;r the whole scope of 
demographic interests. A study of ex- 
isting data from this axis of observa- 
tion might reveal some areas for which 
data are now largely satisfactory and 
others where the required data are 
completely inadequate. 

In spite of its promise, the above 
approach must await further work by 
the analytical demographer, since it de- 
pends upon a formulation and defini- 
tion of problem areas and upon a clear 
shilement of the kinds of data that arc 
desirable or essential for the study of 
tliese various types of demographic 
problems. In addition, the me^thod is 
somewhat cumbersome, since a single 
item or type of data may be essential 
for the study of a large number of dif- 
ferent problems. The more convention- 
al method of examining the adequacy 
of demographic data, cither in a gen- 
eral way or for a specific problem, is an 
operational approach examining in turn 
the type of data produced by each 
source or method of collection. This ap- 
proach is simpler, since in this way 
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each class of data need, for the most 
part, be studied only once. In addition, 
the examination of data according to 
the method of its collection brings to 
light changes in methodology which 
may be necessary for the improvement 
of coverage or quality. 

In gcneial, the various methods of 
collecting dcmiographic data yield two 
broad types of information. One of 
these types, “cross-section” or “instan- 
taneous” data, results from a census or 
survey. The other type, “continuous” 
data, results from a procedure by 
which data are collected on a continu- 
ing ba.sis as the events under observa- 
tion occur. Continuous data are pro- 
duced by a registration system for 
births and deaths, by a " ecord of the 
flow of migrants across an internation- 
al control point, or by any continuous 
administrative operation for which re- 
lated statistics are a by-product (e.g., 
many forms of social security statis- 
tics). This dichotomous classification 
gives an important characteristic of the 
data. It is not, however, precise enough 
to form the basis of an operational 
study of data. To do this, it is necessary 
to describe more exactly the operations 
which CKiuld be a source of important 
demographic data. The principal 
sources arc (1) the population census, 
(2) the civil registration system, (3) 
the international migration control sys- 
tem, (4) the continuous population 
register, (5) the ad hoc or periodic 
survey, and (6) various continuous ad- 
ministrative operations. Because of 
their varied character and their rela- 
tively minor importance at the present 
time, it is not necessary to discuss the 
last two of these sources in detail. 

The Population Census 

Most students of demography under- 
stand, at least in general teims, the 
procedure that is implied by the phrase 
“a population census.” It is understood 
to mean an enumeration of the popula- 


tion in which specified information is 
collected and compiled for each indi- 
vidual. However, there is no estab- 
lished international definition of a 
“census,” and, in practice, this term has 
been used to cover a rather wide vari- 
ety of procedures. These differ in many 
ways— for example, in purpose, in 
method, and in results. A population 
census taken for the primary purpose 
of collecting statistical data is likely to 
be quite different in method and result 
from a population registration taken 
primarily for the purpose of adminis- 
tering a rationing program. Collection 
procedures may also differ in method, 
such as in the application of sampling, 
in the phasing of the enumeration, and 
so forth. 

Lacking an accepted international 
definition of a census, the United Na- 
tions Demographic Yearbook in the 
1949-50 issue stated some general re- 
quirements which were set up to qual- 
ify a population count for inclusion in 
the publication as a “census.” These re- 
quirements were (1) that it covered 
the majority of the population, (2) that 
it was obtained by the method of indi- 
vidual enumeration, and (3) that it 
was effected within a time period of 

less than a vear. These criteria served 
✓ 

to exclude a large number of approxi- 
mate or partial population figures. 
However, the criteria are hardly ade- 
quate as a statement of the essential 
features of the population census 
method. 

A more recent attempt to state these 
essential features is given in the Draft 
International Recommendations now 
being considered for use in the 1960 
world population census program 
(United Nations Statistical Office, 
1955f/, p. 3). This document defines 
and describes a population census in 
the following terms: 

A census of population may be defined as 
the total process of collecting, compiling 
and publishing demographic data pertain- 
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ing, at a particular time, to all persons in a 
defined territory. 

The essential characteristics of a census 
are: 

(1) Universality—the census enumera- 
tion should include every member of the 
community, without omission or duplica- 
tion. 

(2) Simultaneity— dW census facts should 
refer to one well-defined point of time. 

(3) Individual units— a census implies 
that separate data arc recorded for each 
individual. A procedure by which “to- 
talled” or summarized data are collected 
for groups ol individuals is not a census. 

(4) Defined territory— the coverage of a 
census operation should relate to a pre- 
cisely defined territory. 

(5) Compilation— the compilation and 
publication of data by geographic areas 
and by basic demographic variables is an 
integral part of a census. 

The Civil Registration System 

Demographic data relating to births, 
deaths, and other vital events can be 
collected by different methods, but not 
all of these are equally satisfactoiy. At- 
tempts to collect such data by a census 
procedure have not been considered 
successful. The census method fails be- 
cause the instantaneous census method 
is ill-adapted to pcjrtray a continuous 
process. At best, a census could obtain 
birth and dc'ath data only for a short 
defined period, perhaps the twelve- 
month period before the census, and 
such a restricted period of observation 
would be inadequate for the study of 
what may be rather rapid temporal 
changes in mortality and fertility. In 
addition to this limitation, it has been 
shown that the census method gives 
very incornjDlete and inaccurate birth 
and death data, largely because of th(i 
inability of the respondent to report, 
or to report accurately, dates and cir- 
cumstances of an event which occurred 
at some time in the past. 

The special survey is a more success- 
ful method of collecting vital statistics. 
Basically, of course, a special survey is 


subject to the same limitations and de- 
fects as a census. In fact, some of the 
limitations may be more severe. On the 
other hand, a special survey could have 
tlie collection of data on vital events as 
a specific pinpose, and extra precau- 
tions could be taken to insure com- 
pleteness and accuracy. Neither meth- 
od would provide data adequate for 
the major needs of demographic re- 
search. Except for special purposes, the 
only satisfactoiy source of vital statis- 
tics is records of the civil registration 
of vital events. 

In Principles for a Vital Statistics 
Sijstem (United Nations Statistical Of- 
fice, 1953^) such a system is defined 
(in Principle No. 101) as “including 
the legal registration, statistical record- 
ing and reporting of the occurrence of, 
and the collection, compilation, analy- 
sis, presentation, and distribution of 
statistics pertaining to Vital events,’ 
which in turn include live births, 
deaths, foetal deaths, marriages, di- 
vorces, adoptions, legitimations, recog- 
nitions, annulments, and legal separa- 
tions.” 

By tin’s definition it is apparent that 
vital statistics are, for the most part, 
derived from registration. This method 
is defined (in Principle No. 102) as 
“the continuous and permaiKmt, com- 
pulsory recording of the occurrence 
and the characteristics of vital events 
primarily for their value as legal docu- 
ments as provided by law and second- 
arily for their usefulness as a source of 
statistics.” 

International Migration Control 

As in the case of population statistics 
or vital statistics, migration data can 
be obtained by a variety of procedures. 
In some instances, data pertaining to 
international migration movements are 
obtained in connection with a regular 
population census. Generally, such 
data relate only indirectly to the vol- 
ume or characteristics of the migration 
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movement of the current period. Mi- 
gration data can also be obtained from 
special surveys, such as special cen- 
suses or registrations of aliens. How- 
ever, special inquiries using censuses 
or survey techniques do not take place 
frequently, and such sources can usu- 
ally be ignored except for data which 
would be useful for special purposes or 
ad hoc analyses. 

Migration statistics, internal as well 
as international, can also be derived 
from general population registers, but 
very few countries in the world have 
systems of continuous population reg- 
isters of the necessary type. As is the 
case with special surveys, this proce- 
dure can hardly be regarded as a source 
of regular or current data for most parts 
of the world. 

Most migration data, therefore, are 
collected at international frontiers, and 
these data are mostly by-products of 
the administrative operations of fron- 
tier control. International compilations 
of migration data are almost exclusive- 
ly limited to data from this source. Be- 
cause most migration data originate 
from administrative operations not pri- 
marily designed to produce statistical 
data, it is difficult to give an opera- 
tional definition of the sources of mi- 
gration statistics. Different organiza- 
tional arrangements exist in the differ- 
ent countries of the world. In most 
cases, different administrative agencies 
of the government have responsibility 
for control over different classes of mi- 
grants, and the channel of statistical 
reporting may be quite different for 
migrants using different modes of 
travel. These arrangements result in 
different definitions, and the compiled 
statistics cannot have a satisfactory de- 
gree of international comparability. (A 
more complete discussion of the or- 
ganizational and conceptual problems 
in compiling international migration 
statistics is found in United Nations 
Statistical Office, 1953b.) 


Continuous Population Register 

The continuous population register is 
often referred to as a source, or a pos- 
sible source, of demographic data. 
However, as is the case with migration 
statistics, this source hardly represents 
a well-defined procedure. Only a small 
number of countries have continuous 
population registers, and these vary 
widely in their purpose, design, and 
usefulness as a source of statistical in- 
formation. Most population registra- 
tion systems are established for admin- 
istrative purposes, and different na- 
tional purposes result in different de- 
signs and functions. 

Some population registration systems 
are designed primarily as a mechanism 
for establishing personal identity. 
Within these systems the identification 
may be limited to invariant items, such 
as sex, date of birth, place of birth, 
name, name of parents, or the system 
may require personal identification in 
terms of changing characteristics, such 
as place of residence, marital status, 
occupation, and names of children. 

The geographic basis of the system 
may also vary. Some systems may be 
almost free of any geographic classifi- 
cation, since the record files are cen- 
tralized nationally or for major divi- 
sions of the country. Even where the 
record files arc decentralized, the rec- 
ords may be filed not according to place 
of present residence but according to 
place of birth or, in one instance, ac- 
cording to the residence of the family 
head— which may be a place where the 
individual concerned has never lived. 

Registers also vary according to the 
unit of registration. In some instances 
the individual is the unit of the record. 
In other instances the immediate fam- 
ily group or a broader kinship or house- 
hold group may be the unit. The differ- 
ences in the register system and its or- 
ganization are accompanied by differ- 
ences in type and detail of the items 
recorded. 
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Considering all of these factors, the 
“continuous population register” can 
hardly be looked upon as a single 
methodological concept, and in opera- 
tion the population registers that exist 
do not produce useful demographic 
statistics— at least in proportion to the 
theoretical possibilities that often are 
claimed for these procedures. In the- 
ory, a continuous population register 
could produce valuable data, since a 
continuous system could collect up-to- 
date information and since the register 
could facilitate the interrelation of dif- 
ferent types of data from various 
sources. However, no country has 
found a population register a satisfac- 
tory substitute for a periodic census, 
and systems for registering vital statis- 
tics and for border control of migrants 
are essential whether or not the census 
and vital registration data are also used 
in maintaining a continuous register. 

With negligible exceptions, there- 
fore, the continuous population regis- 
ter is not a source for the international 
compilation of regular and comparable 
demographic statistics. The sources re- 
main limited for the most part to the 
periodic census, the current vital regis- 
tration, and the various procedures for 
controlling and recording frontier 
crossings. 

POPULATION CENSUS STA'nSTICS' 

Numberings of the people and na- 
tional “stocktakings” are known to have 
been conducted from very ancient 
times, though such counts were not 
originally called censuses. Based on the 
Latin word censere, which means “to 
appraise,” the term “census” usually re- 
fers to the official enumeration of the 
population of a country. By extension, 
the term also is used to describe statis- 
tical surveys in the fields of housing, 
agriculture, industry, etc. 

The purpose and method of popula- 

1 For a more complete disc ussion of census 
history see United Nations (]949rt, chap. i). 


tion enumerations can be significantly 
different whether or not they were con- 
sidered as censuses and regardless of 
the epoch in which they took place. 
Little is known about the methods and 
purposes of the ancient enumerations. 
There are references to population enu- 
merations made between 3000 and 
2000 B.c. in Babylon, Egypt, and China, 
but it seems that these were only par- 
tial registrations and probably were 
taken for the assessment of fiscal, mili- 
tary, and labor liabilities. Other popu- 
lation counts are recorded in the Old 
and New Testaments. Wlien Solon in- 
troduced tax censuses in Athenian ad- 
ministration in 594 B.C., the people were 
divided into four classes according to 
income from landed estates. This type 
of census eventually developed into an 
electoral recoid, and it seems that the 
practice remained in force until the 
time of Herodotus. Under the Roman 
census procedures the members and 
property of every family were enumer- 
ated (|uinquennially for taxation pur- 
poses. The Greek and Roman registra- 
tions also were limited, since they were 
confined to certain segments of the ter- 
ritory and population, and both served 
other than statistical purposes, inas- 
much as they provided rolls of citizens 
for determining their civil status and 
corresponding liabilities. After the sack- 
ing of Rome (a.d. 410) the practice of 
systematic census- taking appears to 
have fallen into disuse. Ilowever, com- 
pilations made in Europe during the 
Middle Ages— although they can hard- 
ly be said to resemble closely either an- 
cient or modem censuses— to some ex- 
tent took the place of these counts. 

It was a long time before census- 
taking was revived, and when surveys 
on a national scale were resumed it was 
with a different objective. The pur- 
pose of national censuses is no longer 
military recruitment or taxation but to 
supply factual knowledge for the guid- 
ance of essential functions of govern- 
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1 h('i(i is no n'corcl until the sev- 
(‘ntcentli ccnlnry of periodic records of 
population lor purposes other than de- 
tcTinining obligations to the state. The 
first modern (‘ensiis was taken in the 
Canadian province of Quebec (then 
called La Noiivellc-France) in 1606, 
and it covered the basic items of sex, 
age, marital status, and occupation. 
During the first part of the eighteenth 
century, sevcai censuses of Nova Scotia 
(then Acadia) and six of Newfound- 
land were also taken. In Europe a reg- 
istration of local citizenship was com- 
menced in Urttemburg in 1622, and 
parish registries were made comj')ul- 
sory in Swedem in 1686, but systematic 
Hicords of population do not appear to 
have b(‘guii generally until the eight- 
eenth century. In 1719, Tredc'rick Wil- 
liam 1 of Prussia began his half-y(‘arly 
accounts of population, occupation of 
houses, and finances and taxes. Enu- 
merations of people took place in 
Ilesse-Darmstadt, 1742; Ilessc-Cassel, 
1747; Sweden, 1748; Gotha, 1754; Sax- 
ony and Hanover, 1755; Brunswick, 
1756; Denmark, 1769; P>avaria, 1777; 
Mecklenburg-Strelitz, 1784; German- 
Austria, 1785; Spain, 1787; the Two 
Sicilies, 1788; Savoy and Nice, 1789; 
the United States, 1790, England and 
France, 1801; New South Wales, 1828; 
and Belgium, 1831 (Australia, Com- 
monwealth Bureau of Census and Sta- 
tistics, 1917, p. 5). 

The fact that a “census'’ was takc’n in 
a certain year is, howevea*, not of gieat 
importance. It expresses the fact that 
some enumeration of the population 
was made in that area at that time, but 
it does not show that useful demo- 
graphic data were obtained or that a 
pattern of enumeration was estab- 
lished. 

As an illustration of the development 
of the census method, the case of the 
United States censuses will be exam- 
ined in more detail. The first general 
population enumeration of the United 
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States was made in 1790, but neither 
the Constitution, which calls for an 
enumeration every ten years, nor the 
experts who examined the 1790 census 
called it a census. On the contrary, in a 
report submitted to thcj Senate in 1900 
on censuses in the United States, it is 
stated (Wright, 1900, p. 13) that the 
Ameriean enumeration of 1790 could 
not be regarded as a census in the cur- 
rent sense of the word. 

It was not until at least 1850 that the 
United States b('gan to take censuses 
in the modern sense. In the first cen- 
sus, the marshals of the judicial dis- 
tricts were responsible for the e^nu- 
meratioii; they n'corded the name of 
the head of the family, some of his per- 
sonal characteristics, and various par- 
ticulars relating to his family and 
slaves. But tluTO were no printed 
scluxlules, and information was col- 
lected without a systematized manner 
ol recording. A printed schedule* was 
used for the first time in 1830, but the 
particulars relating to each individual 
were still not recorded separately. It 
was not until 1850 that the* United 
Stales c(‘nsus cpiestioimaire had a line 
for the charac'terislics of eaeh person 
enumcTated. One has to pass over two 
more ceaisuses— until 1880— before enu- 
merators and supervisors were special- 
ly selected and trained, and it was also 
during the census of 1880 that the first 
attempt was made to reduce the period 
of enumeration In the case of censuses 
prior to 1880 the enumeration lasted 
from ten to twenty months, but in 1880 
an attempt was made to .shorten the* 
period to one month. In the census of 
1890 perforated cards and mechanical 
equipment were used for the first time 
ill the United States. This system was 
invented by Mr. Hollerith, an employee 
of the census bureau, and it revolu- 
tionized census procedure. 

What has been said about censuses 
in the United States is also true of 
many other countries. Thus in Switzer- 



331 


World Demographic Data 


land, though the first census was taken 
in 1798, the first modern census was not 
taken until 1860 (League of Nations 
Health Organisation, 1928, p. 23); in 
England and Wales, the first census 
was in 1801, but the present system was 
not adopted till 1841 (League of Na- 
tions Health Organisation, 1925, pp. 
17-19; Statistical Society of London, 
1840). In France, the first census was 
in 1801, but this census was linuted to 
the resident population; the census of 
1836 was the first for which detailed 
instructions were issued, and it was not 
until 1841 that both the resident and 
non-resident populations were enumer- 
ated (League of Nations Health Or- 
ganisation, 1927, pp. 31-32). Ill Ire- 
land, the first enumeration was made 
in 1813, but the first modem census is 
regarded as that of 1841 (League of 
Nations Health Organisation, 1929, pp. 
23-24). In Chile, though there were 
enumerations of the population in 
1831-35 and 1843, it was not till 1854 
that a modem type of census was taken; 
in Colombia a series of censuses date 
from 1825 to 1864, but the first modern 
census is regarded as that of 1870 
(United States Department of Com- 
merce, Bureau of the Census, and Li- 
brary of Congress, 1943). Similarly, 
though a count was taken in Egypt in 
1882, the first census in the modern 
sense of the word is regarded as that 
of 1897 (Worthington, 1946, p. 187). 

Little' will be gained by going into 
the moot question of where the modern 
census originated— whether it was in 
North America or Europe. The current 
type of national census started in many 
countries in the last three-quarters of 
the nineteenth century, and the insti- 
tution of the census has rapidly gained 
a permanent place in the organization 
of nearly all modern states. Wliatever 
the history of census-taking, the purely 
statistical purpose of the census is rec- 
ognized more and more, although in 
some parts of the world the use of enu- 


meration for non-statistical purposes 
still persists. It is almost standard in 
Western countries to find in the census 
legislation very strict provisions pro- 
tecting the confidentiality of the indi- 
vidual information furnished for tlie 
census. In some countries such infor- 
mation cannot even be given by tlu' 
census office to any other government 
agencies; thus it cannot be used for 
taxation, military conscription, police, 
or other purposes. 

However, as now conceived, a cen- 
sus of population implies more than a 
counting or an enumcTation; it includes 
the total process of collecting, compil- 
ing, and publishing demographic data 
primarilv for the value of the statistical 
information thus obtained. The idea of 
periodicity is also im])licit, since it is 
evident that census data are of greater 
value if censuses are taken at regular 
intervals. 

Each country has the major respon- 
sibility for th(' improvement of its own 
census methods, and such responsibil- 
ity will continue to be primarily na- 
tional. However, as in otlier technical 
fields, innovations and improvements 
in population census methodology have 
been crossing national boundaries for 
many decades, eithc'r formally or infor- 
mally. There is no fixed point which 
marks the beginning of the formal ex- 
change of technical knowledge among 
countries. There is m) doubt that cen- 
sus problems were among the first con- 
sidcrc'd at organized international meet- 
ings dealing with statistical matters. 
The First International Statistical Con- 
gress, held in Bruss(*ls in 1853, adopted 
a resolution which is perhaps the first 
formal international recommendation 
on the subject (Congres International 
de Statistique, 1872, p. 35; here trans- 
lated from the original French). This 
resolution recommended the following: 

I. Population censuses should be nomi- 
nal and based on the concept of the 
de facto population. However, spe- 
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cial information may be collected to 
establish, according to circumstances, 
the size of the de jure population. 

II. Censuses will be taken every ten 
years; they will take place during the 
month of December. 

III. There will be a schedule for each 
family or household. 

IV. Special enumerators will be in charge 
of the distribution and collection of 
the schedules and will see to it that 
they are accurately filled in or will fill 
them themselves according to in- 
structions. 

V. Censuses will deal with : 

a) Surname and first name, age, 
place of birth, language spoken, 
religion, marital status, occupa- 
tion or condition, fixed or habitual 
residence, temporary residence, or 
only in transit in the commune, 
children receiving public or pri- 
vate education, distribution of 
houses according to stories and 
number of rooms used for living 
by each family, gardens around 
houses. 

b ) Illnesses and apparent infirmities : 
blind persons, deaf-mutes, insane 
persons at home or in public or 
private institutions, idiots. 

VI. It will be necessary to process the 
census data of each country accord- 
ing to uniform methods which will 
permit international comparisons. 

The resolution, although passed more 
than one hundred years ago, includes 
many of the basic features that still are 
stressed in current international rec- 
ommendations on population censuses. 
Subsequent international statistical 
meetings have confirmed, modified, or 
elaborated certain points of the 1853 
resolution. 

The Second International Statistical 
Congress, held in Paris in 1855, recom- 
mended detailed census classifications 
for the statistical programs of large cit- 
ies. At the fourth congress, held in Lon- 
don in 1860, a long resolution, covering 
in greater detail essentially the same 


points as the 1853 resolution, was 
adopted. It was published together with 
a proposal by the organizing commis- 
sion on the topic of occupations. The 
1860 resolution also included new 
items, such as the establishment of 
population registers, additional types of 
housing data to be collected, definition 
of the urban population, and surveys 
collateral to the census. 

The population census resolution 
adopted by the Fifth International Sta- 
tistical Congress, held in 1863 in Ber- 
lin, emphasized the need for improved 
methods for distinguishing the de facto 
and the de jure population as well as 
for the active participation of the pop- 
ulation in the preparation and taking 
of a census. The sixth congress, held in 
Florecnce in 1867, passed a resolution 
dealing almost entirely with procedures 
for obtaining the de facto and the de 
jure population. 

It seems that neither the third con- 
gress (held in Vienna in 1857) nor the 
seventh congress (held in The Hague 
in 1869) adopted resolutions relating 
to population censuses. However, at the 
Eighth International Statistical Con- 
gress, held in St. Petersburg in 1872, 
the following “international minimum” 
requirements ( basically similar to those 
approved by the 1853 Congress) were 
agreed to: (a) the census should be 
nominal; (h) it should enumerate the 
de facto population; (c) it should be 
decennial; (d) it should be completed 
within twenty-four hours; (e) the in- 
dividual information to be obtained 
should include name, age, sex, relation- 
ship to household, civil status, occupa- 
tion, religion, language, education, 
birthplace and nationality, residence, 
and special mention of such infirmities 
as blindness, deaf-mutism, cretinism, 
idiocy, and insanity (Australia, Com- 
monwealth Bureau of Census and Sta- 
tistics, 1917, p. 13; Institut Internatio- 
nal de Statistique, 1899). In addition, 
the eighth congress recommended that 
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population censuses should be taken in 
the years ending in zero. 

This subject received greater impetus 
at the sixth session of the International 
Statistical Institute, also in St. Peters- 
burg in 1897, when Joseph de Korosy 
submitted a proposal recommending 
that all countries of the world partici- 
pate in a “century census” in 1900— if 
possible as of December 31— covering 
the minimum information already 
agreed to by the congress of 1872. It 
was decided at that conference to ap- 
prove this proposal in principle and to 
call it to the attention of the govern- 
ments (Institut International do Sta- 
tistique, 1899, Part 1, pp. 200-207, 215- 
18; Part 2, pp. 220-50; Korosy, 1881). 

There are indications that the recom- 
mendations of 1897 and earlier were 
considered by various countries plan- 
ning population censuses during the 
first part of the twentieth century’. Fol- 
low-up resolutions were adopted by a 
number of regional conferences, such 
as the conferences of Australian statis- 
ticians held in Hobart, 1890, and Syd- 
ney, 1900, the first and second Pan- 
American scientific congresses held in 
Santiago de Chile, 1908, and Washing- 
ton, D.C., 1915; and the fourth and the 
fifth international conferences of Amer- 
ican states convened in Buenos Aires, 
1910, and Santiago de Chile, 1923. 

In Europe— through the work of the 
International Statistical Institute, the 
International Labor Office, the Com- 
mittee of Statistical Experts of the 
League of Nations, the International 
Institute of Agriculture, and other bod- 
ies— there was the hope, around 1930, 
that population censuses would be es- 
tablished on a firm, regular pattern 
with a high degree of intercountry 
comparability. The advent of World 
War II destroyed that possibility for a 
time and disrupted the census tradition 
of most of the European countries. 

A strong revival of international co- 
operation in the field of censuses began 


in 1943, this time among the American 
nations. The Inter American Statistical 
Institute, which had been created in 
1940, sponsored an active and success- 
ful regional program known as the 
1950 Census of the Americas. In 1947, 
this regional program became the 
strongest sector of the 1950 world-wide 
program of national population cen- 
suses developed under United Nations 
sponsorship. In these world and re- 
gional programs, international census 
standards were developed, technical 
manuals prepared, training courses or- 
ganized, and technical assistance to in- 
dividual coiintiies provided ( in the 
form of experts, tabulation, and print- 
ing equipment). 

Because population censuses are not 
a yearly continuing function of govern- 
ments but one organized anew at peri- 
odic intervals, international recommen- 
dations have emphasized the initiation 
of census activity. This is in contrast to 
the emphasis in resolutions dealing with 
current types of statistics— such as vital 
statistics. In the latter case, resolutions 
deal more with the gradual reorganiza- 
tion or improvement of existing serv- 
ices. However, population census rec- 
ommendations on the organization, 
timing, and initiation of co-ordinated 
census activities should not obscure the 
continuous international efforts to im- 
prove the standardization and compara- 
bility of technical procedures, defini- 
tions, and classifications. 

Recommendations on these technical 
topics, developed for use in censuses 
taken around 1950, are given in detail 
in the Handbook of Population Census 
Methods (United Nations Statistical 
Office, 1954b). Studies of census meth- 
ods used during the decade 1945-54 
and preliminary recommendations for 
the 1960 World Census of Population 
are now being prepared by the United 
Nations Statistical Office (1955-56). In 
these publications consideration is 
given to the definition and classifica* 
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tion of all major census items— includ- 
ing age, marital status, nationality, 
language, place ol birth, educational 
characteristics, fertility, and economic 
characteristics. 

Because of their extensive character 
and importance', spe'cial note might be 
made of the two main classifications of 
economic chaiaclc'ristics. The interna- 
tional standard industrial classification 
of all economic activities was approved 
by the Statistical Commission at its 
third session (April-May, 1948) and 
recommended for international use by 
the Economic and Social Council at its 
seventh session (July-August, 1948). 
This classification and previous drafts 
of similar classifications have been 
drawn up for use in both (economic and 
population censusess. The international 
standard classification of occupations 
has bc'cn d('V('lopcd by the Interna- 
tional Labor Offiee. Its present form— a 
classification of S(‘vcnty-two minor 
groups within the framework of the ten 
major groups— has beem adopted as a 
provisional classification by the Eighth 
International Conference of Labor 
Statisticians. The classification is still 
bc‘ing studied and revised. Because of 
the close rt'lationship which must be 
maintained bclwi'c'ii population and 
vital statistics, it is appropriate that 
thes(' classifications be used also lor 
vital statistics. 

Although jnnticipation and co-op- 
eration in the 1950 international census 
program was generally good, much re- 
mains to be done by national stati.stieal 
administi ations and international or- 
ganizations to insure that accurate cen- 
sustvs are tak('n at least every ten years 
throughout thc' world and that their re- 
sults are process('d and published more 
rapidly. It has been rightly pointed out 
that, apart from methods to reduce the 
high cost of censuses, there is also the 
question of adapting census techniques 
in countric's in which the bulk of the 
population is dispersed in large and not 


easily accessible areas, partly illiterate, 
and suspicious of the census. To reduce 
costs and to achieve more accurate re- 
sults, the use of scientifically planned 
sample surveys as a supplement of the 
complete census inquiry has been sug- 
gested. Even when sampling is not used 
in connection with the census, a sim- 
plification of the questionnaire is urged 
by some as a method of obtaining ac- 
curate results in countries facing the 
difficidties mentioned. These proposals 
confront the demographer with a di- 
lemma. A simplification of the census 
schedule will undoubtedly improve the 
accuracy of the census data and the 
speed with which they mav be tabu- 
lated and published, but this implies a 
curtailment of data a\'ailablc for analy- 
sis. 

The ])r(‘S(‘nt coverage of population 
census statistics can b(' measured by a 
study of the censuses which have been 
taken in the past decade. The statisti- 
cal task accomplish(‘d in connection 
with the censuses taken in the period 
1945-54 can be better appreciated 
when the census program of that dec- 
ade is considcrc'd against a background 
of previous census activities. 

In the first half of the nineteenth 
century demogiaphic data from census 
sources were available for only a rela- 
tively small proportion of the world’s 
people, the population census tradition 
being establi she'd primarily in Euro- 
pean and North American countries. In 
the decade's around 1860 and 1870, only 
about 200 million pcrseins were coverc'd 
by census enumerations— less than 20 
per cent of the weirld’s populatiem. 
After this, there was a rajiid rise, and 
in the decade areiuiid 1880 the total had 
increased te^ over 5(X) million, or ap- 
proximately a third of the weald’s peo- 
ple. In the pcrie)d around 1900, when 
approximateily 800 million persons were 
included in national census enumera- 
tions, census activity covered half the 
world’s population. 
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The increase continued until the 
number of persons enumerated in the 
decade around 1930 was 1,200 million, 
and in the decade around 1940 it was 
1,300 million. For each of these peri- 
ods the proportion of the world’s pop- 
ulation covered was approximately 57 
or 58 per cent. The increase in the total 
number of persons enumerated did not 
represent proportional increases in 
world coverage because census work 
did not advance as rapidly for some of 
the large and fertile populations of 
Asia, Africa, and Latin America as for 
the European countries. 
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54, in terms of total numbers of people 
covered, would be a more modest in- 
crease over recent decades, since the 
proportion of the world covered would 
have been only 61.5 per cent. 

The census activity during 1945-54 
was widespread. Practically all of Eu- 
rope west of the U.S.S.R. had a census 
in this period. In the Western Hemi- 
sphere, all the sovereign countries and 
the major territoric's and dependencies 
have had a census since 1944— with the 
exception of Peru, which had a census 
in 1940; Jamaica, which had a census 
in 1943; the Netherlands Antilles 
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The decad(' J 9 15-54 was a period of 
substantial increase in census activity. 
The world consists of approximately 
214 sovereign countries, trust territo- 
ries, and non-self-governing teiTitories 
and has a total population of some 
2,490 million (1953 estimate). On the 
basis of available information, 159 areas 
with an estimated population of almost 
2 billion, or slightly over 80 per cent of 
the world total, were enumerated dur- 
ing the 1945-54 decade. 

This large proportion covered is 
achieved partly because of the census 
of the Chinese mainland in 1954. This 
one census contributes approximately 
one-fourth of the total number of enu- 
merated persons. Without this large 
single addition to the number enumer- 
ated, the census achievement for 1945- 


(1930), Surinam (1921); and Uruguay, 
which has not had a census siuc(i 1908. 
Many ol the important arf'as in Africa 
and most ol tlie major countries of Asia 
have* tak(‘n census(‘s within the past 
dc'cade. 4Tie U.S.S.H., Indonesia, Pur- 
ina, Afghanistan, Iran, Ethiopia, and 
some of the smaller countries of the 
Middle East are the principal areas 
which were not (mumerated in this pe- 
riod. 

Idle geographic covt'rage of these 
recent censuses can be sciai in Table 1, 
which shows for each continent the ag- 
gregate population and the per cent of 
the total population enumerated during 
1945-54. Europe and North America 
lead, with the proportions enumerated 
ov(T 98 per cent, and in all of the other 
continents except Africa the proportion 
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of the population enumerated exceeded 
the world percentage of 80. 

The total number of people and the 
proportion of the world population 
enumerated in any period are sharply 
affected by whether or not several 
countries with very large populations 
have taken censuses during that period. 
From the standpoint of available data, 
this is the important criterion. From a 
long-range point of view, an equally 
important factor is whether the census 
procedure itself is being adopted by an 
increasing number of countries. This is 
perhaps a more significant and stable 


countries were taken in that period— a 
figure 33 per cent greater than the 
highest previous figure for the one-hun- 
dred-year span covered by Table 2. 

The geographic distribution of the 
growth in the use of the population 
census method deserves some note. Eu- 
ropean countries adopted the census 
procedure early, and the number of 
censuses in each decade is fairly high 
during most of the one-hundred-year 
period. The low figures for the period 
around 1940 are, of course, atypical— a 
consequence of the war. On the other 
hand, earlier decades show relatively 


TABLE 2 

Number of Sovereign Countries Taking a Population 
Census: Each Ten- year Period from l«55 to 1954* 


North South Asia and 


Time Periods 

Total 

Africa 

America 

America 

Oceania 

Europe 

1855-64 

24 

0 

4 

2 

1 

17 

1865-74 

29 

0 

2 

5 

3 

19 

1875-84 

37 

1 

5 

4 

6 

21 

1885-94 

35 

0 

6 

3 

6 

20 

1895-1904 

44 

2 

7 

5 

7 

23 

1905-14 

42 

2 

7 

4 

6 

23 

1915 24 

48 

2 

9 

4 

11 

22 

1925-34 

49 

2 

8 

2 

10 

27 

1935^4 

44 

3 

9 

6 

9 

17 

1945 -54 

65 

2 

12 

8 

15 

28 


* This labli- 13 based on the history of areas which were sovereign in 19^4 The changes shown in the 
table are not due, therefore, to an increase or decrease in the number of countries existing at any pe- 
riod For example, India, Burma, and Pakistan arc each counted as h.'ving taken censuses in decades 
prior to their separate existence as indeiicndent countries, whenever their combined iKijiuIations were 
enumerated 


measure of progress than an index 
based on the total number of persons 
enumerated. 

Table 2 gives the number of sover- 
eign countries in each continent which 
have taken population censuses in each 
ten-year period from 1855 to 1954. The 
number of countries taking censuses 
increased slowly during the forty-year 
period 1855-94. For the period 1895- 
1904 there was a sharp increase from 
35 to 44. Then for the fifty-year period 
1895-1944 there was no significant in- 
crease, the number of censuses for sov- 
ereign countries ranging from 42 to 49 
for the five decades. By contrast, the 
decade 1945-54 showed a striking in- 
crease: six tv-five censuses of sovereign 


little census activity in other parts of 
the world and rapid increases in more 
recent periods, especially in the last 
decade. For this period the number of 
American censuses increased to twenty 
from a previous high of fifteen, and the 
number of censuses in Asia and Oce- 
ania increased from a previous high of 
eleven to fifteen. 

The availability of data on total pop- 
ulation can be measured simply by the 
number and distribution of persons 
enumerated. At least equally important 
to the demographer are the other items 
of information collected and compiled 
by the censuses. Detailed studies by 
tlie United Nations of the schedules 
used bv fiftv-two sovereign countries in 
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censuses taken during the decade 1945- 
54 show the consistency or variety of 
enumerated items (United Nations 
Statistical Office, 1955fc). 

Table 3 summarizes for each of these 
fifty-two countries the types of data 
collected. This table gives only broad 
types of data and does not indicate the 
method of obtaining the information or 
the schedule question. The same gen- 
eral topic can be investigated in a vari- 
ety of ways, and for this reason the re- 
sulting tabulations may not be as uni- 
form or comparable as may be implied 
by an examination of Table 3. Also, 
some important items commonly in- 
cluded in census tabulations are not 
listed in Table 3. These are items such 
as total population, urban-rural distri- 
bution, family composition, and popu- 
lation dependent upon agriculture. 
Such topics are usually compiled by 
tabulation from a combination of one 
or more schedule items and, according- 
ly, do not appear explicitly as schedule 
items. Also, it is understood that a cen- 
sus schedule may include a number of 
administrative or control items which 
are not listed in the table. 

It is obvious that there is a wide va- 
riety of data covered by the different 
national censuses. It also is evident that 
the magnitude of the census operation, 
as indicated by the number of schedule 
items, varies from country to country. 
Table 3 lists thirty-one types of data, 
and the frequency distribution of the 
numbers of these types of data in- 
cluded in the fifty-two censuses is given 
in Table 4. One country includes only 
twelve of these items in its census; 
whereas three countries include as 
many as twenty-four topics. Tlie larg- 
est frequencies were for censuses of 
eighteen and nineteen types of data. 

It is obvious that a count of the num- 
ber of items in a census has no absolute 
meaning, since the number is deter- 
mined partly by how the individual 
questions or entries are grouped into 


“type of data.” However, it is apparent 
that there is considerable heterogene- 
ity in the content of census enumera- 
tions among countries. To a certain ex- 
tent this is to be expected, since a cen- 
sus is designed primarily to serve na- 
tional purposes and since not all census 
topics have equal value or validity for 
every country. Nevertheless, on items 
of international interest a satisfactory 
degree of general utilization has prob- 
ably not been achieved. 

It might be thought offhand that sta- 
tistically advanced countries would use 
the census method for the investigation 
of a wider range of items than would 
other countries. Wliere technical and 
other resources are inadequate, the fail- 
ure of many censuses has resulted from 
an overloading of the schedule. On the 
other hand, statistically backward 
countries have fewer other sources of 
data, and the census offers an opportu- 
nity to obtain important information 
which could not otherwise be known. 
Wliile no definite conclusion can be 
made, it is interesting to note that if 
continents are listed in order from those 
using the smallest average number of 
census items to those using the largest 
average number of census items, the 
order is: Oceania, Europe, America, 
Asia, and Africa. Few would dispute 
that this is also an approximate rank 
order of statistical development. 

The detailed information in Table 3 
is summarized, by continents, in Table 
5, From this table it can be seen that 
certain topics are almost universally in- 
cluded. Name, geographic location, 
sex, age, marital status, and occupation 
arc included in each of the fifty-two 
censuses. Other items, such as citizen- 
ship, place of birth, industry, status, 
and relation to household head are 
omitted only in exceptional cases. The 
economic characteristics of occupation, 
industry, and status are included in al- 
most every census. Items relating to 
unemployment are also quite usual, al- 



TABLE 3 — Summary of Tytes of Data Collected in the Poplxation Censuses of Selected Countries, 1945-54* 
(“X" indicates that the given tvpe of data was collected; “ — that it was not collected) 
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Idenitncatton and geographic data. 
Name 

Cieographic location 

Data on residence 

Personal characteristics 

Sex 

Age 

Marital status 

Citizenship flegal nationality) 

Place of birth 

Economic characiert ’■lies' 

Economically active and inactive 
population 

Occupation, profession or craft 
Industry or branch of economic ac- 

tivity 

Status fas employer, employee, etc ) 
Unemployment 

Secondary occupation 

Time worked 

Income 

Relationship to head of household 
Data on parents or dependents 
tiatity and fertility 

N uptiality 

Number of children bom 

Number of children living 
Pducalional characteristics 

Level of education 

Literacy 

School attendance 

Cultural characteristics' 

Language 

Religion 

Ethnic characteristics 

Native customs 

Social data 

Physical and mental disabiht-es 
Migrants and refugees 

Military service 

Social insurance and family’ expend- 
itures 


* Source Table 1, United Nations Statistical Office f 1955J: This table is a 3ummar\' pres- eraplo>ing similar terminolog>’ was used on the census schedule For an additional explanation 

entation and shows only whether or not each type of data listed ^^as collected An indication of the meaning of the entries and for a list of the studies on individual subjects containing de 

that data on a given subject were collected does not necessarily mean that a specific question tails of the methods used in the investigation of each topic, see the text. 
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though there is wide variety in the 
kinds of information asked, and in the 
larger number of cases the information 
is related to prior occupation. Other 
items relating to the economic charac- 
teristics of the population are not so 
commonly included. Information on 
secondary occupation was requested in 
seventeen censuses, time worked in 
fourteen, and income in twelve. 

Items on nuptiality and fertility also 
were not generally included. Some in- 
formation on nuptiality was collected 
by twenty eountries, but the questions 
were not uniform among the countries. 
Twenty-nine countries asked for in- 
formation on the number of children 
born, and fourteen on number of cliil- 
dren living. 

For educational characteristics, it is 
interesting to note that level of educa- 
tion was investigated in forty-one cen- 
suses. Each of the twenty American 
censuses, seven of the eight Asian cen- 
suses and twelve of the nineteen Euro- 
pean censuses included information on 
this topic. Level of education was in- 
cluded more frequently than literacy 
(thirty-four countries), and although 
the problems of international compara- 
bility are greater, level of education 
now seems to be recognizc’d as a more 
useful item. 

The information collected on cultural 
characteristics varied widely, llie most 
common item, religion, was used in 
thirty-two censuses. Language informa- 
tion, such as mother tongue, language 
spoken, or ability to speak specified 
languages was included in half of the 
fifty- two censuses. Very special items 
such as those on ethnic characteristics 
or information on native customs re- 
garding food, clothing, or living habits 
were included in only a few censuses, 
and the information requested varied. 

The total population covered and the 
geographic areas included in the pop- 
ulation censuses during 1945-54 can be 
considered satisfactory. Also, the main 


topics covered show an increasing con- 
sistency. Much more remains to be 
achieved, but tlie current stage of de- 
velopment shows that tremendous 
strides have been taken toward the use 
of comparable international census 
concepts. 

Unfortunately, the demographer s in- 
terests and needs arc not met unless 
technical advances at the collection 
stage increase the resulting data avail- 
able for population research. The ulti- 
mate t(\st must be the extent to which 


TABLE 4 


Frkqukncy Distribution" of 
Number of Types of Data 
Collected in Voi’ULaiton 
('EN susEs OF Fifty-two 
COTTXTRIES, 1945-54 


Niniilur of l'.\ [)(■■, 
of D.iIlI 

1\ 

25 

22 

21 

20 

19 

IS 

17 

1() 

15 

14 

15 
12 


Frccjuency 

5 

5 

6 
5 

4 

5 
8 
4 

6 
1 
2 
1 
1 


the necdcid facts and figures are tabu- 
lated and pubiisbcTl. A definitive analy- 
sis of available census data which will 
result from the enumerations taken 
during 1945-54 cannot be made at this 
time. In many countries the full tabu- 
lation and exploitation of census data 
may extend over a period of years. 
Practically all of the data which will 
ultimately become available from cen- 
suses taken prior to 1950 are already at 
hand, and many of the data from cen- 
suses taken in 1950 and 1951 are either 
published or available in preliminary 
form (except for some of the more 
complicated or lower priority tabula- 

TTnwpvpr for ppn<!n<;p<; f-aVpn 
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during 1952-54 only scattered results 
may be available except for total counts 
for a country or for major civil divi- 
sions. Re-examined five years after the 
close of the period, the available data 
may considerably exceed those at hand 
in 1955. 


of census tabulation, the aggregate 
population of areas for which recent 
census data are available and the per 
cent that these aggregates are of the 
world population. This table is based 
on responses to United Nations ques- 
tionnaires, including responses received 


I’ABLE 5 

Number of Countries Collecting Each Type of Census Data: 


Fifty-two Countries, 1945-54* 

Amer- 




Typt* of Data Collected 

Total 

Africa 

ica 

Asia 

Europe 

Oceania 

Total number of censuses studied 

52 

3 

20 

8 

19 

2 

Identijicaiion and geographic data: 

Name 

52 

3 

20 

8 

19 

2 

Geographic location . 

52 

3 

20 

8 

19 

2 

Data on residence . . 

39 

3 

10 

6 

19 

1 

Personal characteristics: 

Sex. 

52 

3 

20 

8 

19 

2 

Age . . . 

52 

3 

20 

8 

19 

2 

Marital status. 

52 

3 

20 

8 

19 

2 

Citizenship (legal nationality; 

49 

3 

20 

8 

17 

1 

Place of birth 

49 

3 

20 

7 

17 

2 

Economic characteristics: 

Occupation, profession, or craft 

52 

3 

20 

8 

19 

2 

Industry or branch of economic activity 

51 

3 

20 

7 

19 

2 

Status (emnloyer, employee, etc.) 

51 

3 

20 

7 

19 

2 

Unemployment . . 

47 

3 

18 

6 

18 

2 

Secondary occupation 

17 


3 

3 

11 


I'ime worked . 

14 

1 

6 

3 

3 

1 

Income 

12 

1 

7 

3 


1 

Households: 

Relationshin to head of household . 

51 

3 

20 

7 

19 

2 

Data on parents or dependents 

8 

1 

1 

1 

5 


Nuptiality and fertility: 

Nuptiality 

20 

1 

2 

3 

13 

1 

Number of children born 

29 

1 

8 

5 

14 

1 

Number of children living 

14 

1 

2 

3 

6 

2 

Educational characteristics: 

Level of education 

41 

2 

20 

7 

12 


Literacy 

34 

3 

18 

7 

6 


School attendance . 

26 

1 

14 

4 

7 


Cultural characteristics: 

Language . ... 

26 

1 

11 

6 

8 


Religion 

32 

3 

8 

7 

12 

2 

Ethnic characteristics 

15 

2 

7 

3 

1 

2 

Native customs. . 

6 


6 




Social data: 

Physical and mental disabilities 

20 

2 

6 

3 

9 


Migrants and refugees . . 

14 

3 

3 

4 

2 

2 

Military service . . 

6 


4 


1 

1 

Social insurance and family expenditures 3 2 

♦These data are derived from Talilc 1, United Nations Statistical Oflicc (1055</). 


1 



Nevertheless, of the censuses of sov- 
ereign countries taken in 1945-54, 
thirty-one were taken before 1950 and 
thirty-nine in the years 1950 and 1951, 
and a preliminary investigation of avail- 
able data is possible. 

Table 6 shows, for each major type 


during 1955, for which data are pub- 
lished in recent issues of tlie United 
Nations Demographic Yearbook. Table 
6 may be based to some extent on data 
not yet available in national publica- 
tions, since countries frequently release 
data to the United Nations for publica- 
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tion prior to publication in their own 
official statistical compilations. 

Table 6 reveals a number of interest- 
ing points about the availability of dif- 
ferent types of data. In the first place, 
population totals for various geographic 
divisions of a country are the most gen- 
erally available type of table. National 
totals are universal, and population to- 
tals for major civil divisions are avail- 
able for 79.6 per cent of the world pop- 


than half the world s people. Distribu- 
tions by sex and age in quinquennial 
age groups cover 55.9 per cent of the 
population, and population distribu- 
tions by sex and age in single years of 
age now seem to be an essential part of 
most tabulation programs, being avail- 
able for 46.2 per cent of the world. 
Tabulated data for some other items 
are, however, not so generally pro- 
duced. Tabulations of the population 


TABLE 6 

Aggregate Population of Areas for Which Different Types of 
Census Data Are Available and Per Cent That These 
Aggregates Are of Total World Popui.ation* 



ARKreRatc* Popula 

Per Cent 

of World 


lion Covered 

Population 

Type «)f Information 

(m nioiisands) 

Covered 

Population by major civil divisions. . 

1,980,745 

79 

6 

Population, urban and rural, by sex 

1,394,898 

56 

1 

Population by size of locality and sex . . 

1,2(>8,515 

51 

0 

Population by quinquennial age groups and sex 

1,389,714 

55 

9 

Population by single years of age and sex 

1,149,368 

46 

2 

Population by marital status, age, and sex 

1,145,748 

46 

I 

Population by country of birth and sex 

1,150,101 

46, 

,2 

Population by citizenship and sex 

1,150,644 

46 

3 

Population by size of household 

621 ,625 

25 

0 

Population, total and economically active, by sex 

1,296,442 

52 

1 

Population, total and economically active, by age and sex 

697,645 

28 

1 

Economically active population by industry, status, and sex 

1,208,247 

48 

6 

Population by language spoken and sex 

820,847 

33 

0 

Population by religion and sex 

913,378 

36 

7 

Population by ethnic composition and sex 

383,205 

15 

4 

Population by literacy, age, and sex 

680,908 

27 

4 

Population by level of education, age, and sex 

515,935 

20 

8 

Population by school attendance, age, and sex 

498,686 

20 

1 

L'emale population by age and size of family (number of children born 




alive) . .... 

6f)4,(K)6 

24 

3 

Female population by age and size of living family (number of chil- 




dren living) . . .... 

64,813 

2 

6 


♦The i>errenlaRes shown >n this tabic arc based on an estimated world population of 2,4R7,000,(K)0 in mid and on 
the totals of the estimated mid year population in or the nearest year available, of the areas for \ihi< h relevant informa 

tion is shown in the United Nations Demograplnc Yearbook for 19S5 


Illation. Other compilations of the geo- 
graphic population distribution are 
available for lesser percentages. Data 
by some form of “urban-rurar classi- 
fication are available for 56.1 per cent 
and population classified by size of lo- 
cality for 51.0 per cent. 

Data on sex, age, and marital status 
are available for most censuses that 
complete a tabulation program involv- 
ing any degree of cross-tabulation; 
even so, data for this fundamental 
cross-tabulation are available for less 


by literacy, sex, and age, for example, 
have been made or released for only 
27.4 per cent of the peoples of the 
world. Data on fertility are even less 
commonly produced. 

To the demographer interested in 
world-wide analysis, the figures shown 
in Table 6 mark the limits of what is 
now feasible. There is considerable 
knowledge of total population and its 
distribution, but information on popu- 
lation characteristics diminishes rapid- 
ly as the analytical interest goes be- 
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yorid the most common and traditional 
census items. 

VITAL STATISTICS- 

Vital registration refers to the legal 
recording with the authorized officials 
of certain identifying and descriptive 
characteristics of a vital event, prima- 
rily births, deaths, marriages, or di- 
vorces. An important aspect of this con- 
cept is the word "legal.” Legal record- 
ing in the modern world usually means 
recording in an official or civil register. 
The use of civil records primarily es- 
tablished for their legal value influ- 
ences greatly the scope and character 
of present-day vital statistics. 

Civil registers, however, are of rela- 
tively recent origin. Except for frag- 
mentary registration during the pre- 
Christian era, the recording of vital 
events was originally the imco-ordi- 
nated concern of the ecclesiastical au- 
thorities. In Europe, systematic main- 
tenance of ecclesiastical registers was 
established in Spain in the fifteenth 
century. By 1538 the clergy of England 
were being required to record baptisms, 
marriages, and burials. In the follow- 
ing year (1539) France required the 
curates to keep Registers of baptisms 
and burials. The early years of the sev- 
enteenth century saw similar parish 
registers set up in Sweden, Canada 
(Quebec), Finland, and Denmark. As 
early as a.d. 720, there appears to have 
been a system of registration of births, 
deaths, and marriages in some parts of 
Japan. Buddhist temple registers were 
established there in 1635. 

All of these European and Asiatic 
registers were ecclesiastical, designed 
for the pin-pose of recording baptisms, 
burials, and weddings. It remained for 
the countries of the Western Hemi- 
sphere to introduce civil registers in 
which government officials replaced 

2 For a more complete discussion of the his- 
tory of vital registration, see United Nations 
Statistical Office (1955c, chap. i). 


the clergy as registrars. Perhaps the 
first of these were the early civil regis- 
ters of births and deaths established by 
the Incas in Peru; the second resulted 
from the civil registration laws of the 
colonies of Massachusetts and New 
Plymouth. The secularization of vital 
registration continued with the adop- 
tion of the Napoleonic Code in 1804, 
and by 1900 the majority of countries 
had established a legal basis for a civil 
registration system. 

Civil registers have many advantages 
over those maintained by the church. 
In a civil register, records are made of 
births, deaths, and marriages rather 
than of baptisms, burials, and wed- 
dings. Moreover, the coverage, not be- 
ing restricted to members of certain re- 
ligious faiths, theoretically includes the 
total population. Also, the records can 
include more relevant data than those 
usually included in documents pre- 
pared as religious records. 

Although vital registration— either 
ecclesiastical or civil— ha: had a long 
histoiy, it was not until 1662 that the 
n'cords were put to any use other than 
legal. The realization of this new use 
of vital Records must be credited to 
John Graunt, who saw the possibilities 
of using "bills of mortality” for pur- 
poses of statistics (Craurit, 1665). Sta- 
tistical use of the registers spread to 
Germany and France, but it remained 
for Dr. William Farr, compiler of ab- 
stracts in the newly created General 
Register Office of England and Wales, 
to systematize vital statistics. Ilis de- 
velopment of a system of national vital 
statistics in England and Wales was 
the beginning of vital statistics as they 
are known today. IT is penetrating anal- 
yses of the deficiencies in vital statis- 
tics and the methods of achieving im- 
provement are still models for workers 
in the field. 

Efforts to improve vital statistics 
must take cognizance of the fact that 
vital statistics— even of the simplest 
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type— do not exist for a large number of 
areas. For an additional group of coun- 
tries data are fragmentary and defec- 
tive. Moreover, for the parts of the 
world where substantial data do exist, 
there are problems of comparability- 
some simple, some complex. Efforts to 
develop vital statistics where none ex- 
ist, to improve the coverage where data 
are fragmentary, and to improve the 
quality and the comparability of def- 
initions, classifications, and tabulations 
for those statistics which are routinely 
compiled have been going on for many 
years. Work in tlie establishment of 
vital statistics systems and the improve- 
ment of coverage is carried out prima- 
rily at the national level. It is therefore 
not well documented except in scat- 
tered national source's. Tlie third aspect, 
being done at the international level, 
can more easily be traced. In contrast 
to the early inte'rnational census rec- 
ommendations, much of the early int(‘r- 
national work in vital statistics was 
concerned with specific classification 
problems, and general rc'views of tlu^ 
methods and problems of organizing a 
vital statistics system were undertaken 
only later. 

The first major study of this type was 
a r('view of tlie organizational patterns 
of vital statistics systems and the proce- 
dures used in forty-three areas; it was 
carried out and published by the In- 
ternational Statistical Institute in 1921, 
and a revision was issued in 1929. both 
presentations sought to surriinarizc the 
essential elements of the vital statistics 
systems and to present them in the 
form of reference tables. No attempt 
was made to formulate recommenda- 
tions on the different points presented, 
although various unrelated recommen- 
dations had been made in the first thir- 
teen regular sessions of the institute. 

The Health Organisation of the 
League of Nations attacked the prob- 
lem of variation in registration and 
compilation methods by studying in 


detail, and individually, the systems in 
twenty-two selected countries. A com- 
prehensive report for each area studied 
was published between 1924 and 1930 
(l.eague of Nations Health Organisa- 
tion, 1924-30), but no systematic at- 
tempt was made to draw recommenda- 
tions from the studies. 

As a part of its general program to 
promote the development of national 
statistics, the Statistical Commission of 
the United Nations at its fourth session, 
in 1949, requested that a study of the 
different systems of vital registration 
be made in order to promote compara- 
bility of definitions, adequacy and com- 
parability of classifications and tabula- 
tions, and development of effective reg- 
istration systems. In response to this 
resolution, the United Nations Statisti- 
cal Office initiated a series of studies 
of national vital statistics practices. 
Over one hundred geographic arenas, 
sovereign and non-sovereign, were sur- 
veyed by correspondence, and the re- 
sponses were analyzed by a cross-sec- 
tion comparative method. Conclusions 
drawn from this survey form the basis 
of general United Nations recommen- 
dations for improvem(‘nt of vital statis- 
tics, published as rri7iciplrs for a Vital 
Statistics Sifstcm (United Nations Sta- 
tistical Office, 1953rz). The methodo- 
logical studies, together with histories 
of vital registration and compilation of 
vital statistics, are published in the 
Handbook of Vital Statistics Methods 
(United Nations Statistical Office, 
1955e). 

The recommendations given in the 
principles suggest the improvement and 
standardiz^ition of vital statistics. The 
principles include a basic list of items 
for live birth, death, fetal death, mar- 
riage, and divorce, with priorities indi- 
cating immt*diate and more advanced 
goals of data collection; standards for 
registration of vital events; statistical 
recording, reporting, collecting, and 
tabulation procedures; needs for co- 
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ordination; place of sampling, survey- 
ing, record linkage; and evaluation of 
the system. These international recom- 
mendations provide, therefore, a com- 
prehensive guide for the organization 
and administration of a vital statistics 
system. 

These general and comprehensive 
studies and recommendations were 
preceded by work on specific classifi- 
cation problems. Probably the first rec- 
ognition of the need for internationally 
comparable vital statistics was ex- 
pressed in the desire for a uniform clas- 
sification of causes of death. This rec- 
ognition came from the International 
Statistical Congress in 1853, at which 
Dr. William Farr and Dr. Marc d’Es- 
pine were requested to prepare a uni- 
form nomenclature of causes of death 
applicable to all countries. Although 
the original classifications were not 
universally accepted, some of the prin- 
ciples of classification were earned 
over into later lists. 

The first international list of causes 
of death was approved at an intenia- 
tional conference called to consider 
tliis problem in 1900. The list went 
through three editions under the aus- 
pices of the institute. The League of 
Nations participated in the fourth and 
fifth revisions, and in 1946 responsibil- 
ity for the development of the list was 
delegated to the World Health Organi- 
zation. In 1948 a major revision of the 
classification took place, and the clas- 
sification was extended to cover mor- 
bidity as well as mortality. This sixth 
revision of the list, entitled “Interna- 
tional Statistical Classification of Dis- 
eases, Injuries, and Causes of Death/’ 
is published as Supplement 1 to the 
bulletin of the World Health Organiza- 
tion (1948). A seventh revision of the 
classification is now being prepared by 
the World Health Organization, and 
this revision will become tlie interna- 
tional standard after 1955. 

The classification of certain other 


items— birth order, period of gestation, 
hospitalization, etc.— presents problems 
of unique interest to the field of vital 
statistics. Other basic vital statistics 
classifications— occupation, industry, 
status, level of education, etc.— should 
be kept in agreement with the corre- 
sponding classifications used for pop- 
ulation censuses. A discussion of the 
classification of these various items can 
be found in the Handbook of Vital Sta- 
tistics M ethods. 

Equally important is agreement on 
standard definitions of the essential 
vital statistics variables. Again, many 
of the definitions in vital statistics are 
the same as those recommended for 
population censuses, but others apply 
only to information on vital events. 
One of the most fundamental interna- 
tional definitions relates to the dis- 
tinction between live birth and still- 
birth. 

International standardization of the 
definition of live birth and stillbirth 
was first attempted by the Internation- 
al Statistical Institute at its 1915 ses- 
sion, when it had for consideration a 
definition developed by the Royal Sta- 
tistical Society’s Special Committee on 
Infantile Mortality. According to the 
International Statistical Institute, the 
criterion for determining the presence 
of life or its absence ( stillbirth ) should 
be “any sign of life.” The League of 
Nations Health Committee (1925) sub- 
sequently undertook a study of the 
problem and recommended in 1925 that 
the criterion should be “breathing” 
rather than “any sign.’' 

Both of these definitions had adher- 
ents, and in various countries the legal 
implications of the two definitions were 
quite different. In 1950, the World 
Health Assembly adopted a new def- 
inition at the recommendation of its 
Expert Committee on Health Statistics. 
The new definition of live birth had as 
its object the registration and statisti- 
cal reporting of every product of con- 
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ception which shows any sign of life 
after birth. The reverse of the live-birth 
definition is that of “fetal death” 
rather than “stillbirth,” and it was de- 
signed to eliminate the variation among 
countries in the criterion chosen for 
“evidence of life” or its absence. 

International definitions for statisti- 
cal purposes of the other major vital 
events (death, marriage, and divorce) 
are set forth in Principles for a Vital 
Statistics System. However, in order to 
achieve international comparability, 
other items of information collected for 
vital statistical purposes should be 
clearly defined. To assist in standard- 
ization, the United Nations has set 
forth (in Principle 309) a recom- 
mended definition of the following 
items; 

age 

attendant at birth 
birth order 
cause of deatli 
certifier 
date of birth 
date of marriage 
date of occurrence 
date of registration 
duration of marriage 
hospitalization 
industi-y 
legitimacy 

level of formal education 
literacy 

live-birth order 

marital status 

maniage birth order 

number of childien born to this mother 

number of dependent cliildren 

number of previous marriages 

occupation 

period of gestation 

place of occuiTCnce 

place of usual residence 

status 

total birth order 
type of birth 
type of certification 
weight at birth 

A fully developed vital registration 
system would form the source of rich 


and useful demographic data. Such a 
system would provide current and com- 
plete data on the number of births, 
deaths, stillbirths, marriages, and di- 
vorces covering every segment of the 
population and all areas of the coun- 
try. The system would yield monthly 
and annual indexes showing trends of 
totals and detailed annual classifica- 
tions and cross-classifications by a 
number of biological, social, and eco- 
nomic characteristics. 

Comparing this utopian standard 
with the systems actually existing, 
there can be seen a tremendously wide 
range of development. For many areas 
of the world there exist not even the 
most rudimentary statistical data on 
vital events. Even the gross rate of ad- 
dition to the population or the gross 
population loss due to death is not 
known with any precision. For other 
countries of the world the vital statis- 
tics system is efficient and accurate and 
yields a wealth of useful data. Even 
for those systems, however, there is still 
progress to be made in improving the 
exactness of the information or in ex- 
tending the data to new variables. 

A complete analysis of the present 
availability of vital statistics should be 
based on a master cross-tabulation 
showing for each area of the world the 
existence or absence of data for each 
vital event classified according to each 
essential variable and with an indica- 
tion for each item of the degree of 
completeness, currency, and accuracy. 
Such a table would be impossible to 
make and difficult to coiuprehcnd. A 
more convenient suinrnaiy view can be 
seen by staking several cross-cuts 
through this theoretical table. 

The United Nations Population and 
Vital Statistics Reports (“Statistical 
Papers,” Scr. A), is published quarterly 
and presents inter alia all recent avail- 
able official statistics of live births and 
deaths for each of the approximately 
214 geographic units of the world. 
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These data are not all uniform in def- 
inition and vary widely in quality. Nev- 
ertheless, they measure in a gross way 
the availability of total birth and death 
statistics. 

The issue of this report published in 
April, ]955 (Vol. VIl, No. 2), includes 
provisional total data for some areas 
for 1954, although for a few areas the 
most n'cent figures are for 1947. Disre- 
garding tin’s time range, the report can 
be used to obtain a fair appraisal of the 
extent of total birth and death figures 
for the world and each of its major re- 
gions. The April, 1955, issue gives an 


hand, totals of births and deaths are 
available for only 36.7 per cent of the 
African population and 43.0 per cent 
of the population of Asia. These ex- 
tremes show not only the uneven de- 
velopment of registration systems 
throughout the world but also the se- 
rious defieiencies of data which exist 
in the regions with acute problems of 
population growth. 

The importance of vital statistics in 
the study of population and the breadth 
of the possible analysis of these statis- 
tics in relation to other biological, eco- 
nomic, and social factors is shown by 


TABLE 7 

Proportion of 'uie World Popin.ATioN, by Reoions, for Wiiicti Da i a 
nK 'I'orAL Births and Deaths Are. Available/ 



I 

’oi'UI.MIOK (in TiiOUSWDS) 

El K e 

I. N'T or I’oiAl 

POT'T'T ATION 







Altai 



Vit.ll 

Vital 


Vital 

Statistics 



Sl.itlstllS 

Stat istics 


Statist u s 

Not 


Total 

AvjuLible 

Not A\.iilul)le 

Total 

Av .iiLililt* 

Av.Tilabli. 

World total . . 

2,49.1,000 

1,318,580 

1,174,420 

100 

52 9 

47 1 

Africa 

20S,(K)() 

70,248 

1.11,7.52 

100 

.16 7 

()3 3 

Asia 

1 ,.107,000 

562 , 6.16 

744,. 1(4 

100 

4S 0 

57 0 

Europe 

40.1,100 

.180,211 

22,889 

1(K) 

91 3 

5 7 

North America 

229,900 

225,100 

4,8(K) 

100 

97 9 

2 1 

Ocean i;i 

1.1,900 

12,025 

1,875 

1(H) 

8() 5 

13 5 

South .America. 

118,100 

62,. 160 

55,740 

100 

52 8 

47 2 

Other 1 

2hl,0(M) 


213,000 

100 


100 


* This t.ihli- Is based on d.ila in I'mlod Nations Statistu.il Office O^SSc) Popui.ition d.ila .ire for mid P)s t 
t rriinaril}' USSR 


estimated world total population of 
some 2,490 million. Of these peoples of 
the woild, vital statistics are published 
for 1,319 million, or 52.9 per cent. Thus, 
it can be eoneluded at once that the 
most basic vital statistics are lacking 
for almost one-half of the world's pco- 
pie. 

Similar data are given for the differ- 


ent eontiiK'iital areas in Table 7, which 
shows that the proportion of the popu- 
lation for which total vital rates are 
available varies widely. In North 
America data are given for 225,100 
thousand of the continental population 
of 229,900 thousand. Europe also shows 
a high proportion of the population 


the variety of substantive items in- 
cluded in the vital statistical report 
forms of various nations.^ An examina- 
tion of all the available reporting forms 
for the major sovereign countries of the 
world showed that live-birth forms for 
sixty countries contained fifty-five dif- 
ferent items; death forms for sixty-one 
countries contained fifty-two items; 
stillbirth, for fifty-seven countries, for- 
ty-nine items; marriage, fifty-six coun- 
tries, fifty-eight items; and divorce, 
forty countries, forty-two items. 

3 For a dt'tailcil discussion, see United Na- 
tions Statistical OlFice, 1955r, chap. ix. This 
chapter gnes tables showing the individual 
items included in the report forms of each 
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In the aggregate, the number and 
type of the items included are impres- 
sive; if data for each item were col- 
lected by each country, the analytical 
possibilities would he almost unlimited. 
However, for individual countries the 
number of live-birth items ranges from 
4 to 84 with a median of 19-20 items, 
nie variation is similar for the number 
of items collected for other vital events. 


For all types of vital events a few 
generalizations are valid. In tlie first 
place, there are a few basic and tradi- 
tional items related to time, place, and 
the major characteristics of the partici- 
pant which arc collected by the major- 
ity of countries for each event. Such 
items are so fundamental that they 
should be universal. At the other ex- 
treme, there are a large number of 


TABLE 8 

Items ox Live-Birth Statistical Report Forms 
Items of Suijstantivc Information on the Live-birth Statistical Rei)ort Forms 


of Sixty Areas, in Rank Order 


Iti'in 

Frequency 

Sex of infant 

60 

Date of birth of infant 

54 

Place of icgistration of birth 

51 

Legitimacy 

50 

Date of birth of mother, or age 

50 

Date of registration of birth 

48 

Birth registration number of infant 

46 

Tyjie of birth 

46 

Occupation of father 

45 

Place of birth (geograpliic) of infant 

43 

Dale of birth of father, or age 

Number of children born to mothei 

41 

41 

Occupation of mothei 

37 

Place of rcbidcnce of mother 

36 

Name of infant 

34 

Hospitalization 

30 

Citizenship of father 

28 

Citizcnshi[) of mother 

28 

Stillborn or liveborn''' 

27 

Attendant at birth 

24 

Name of mother 

23 

Name of father 

22 

Place of residence of father 

22 

Date of marriage of mothei 

20 

Place of birth of mother 

20 

Place of birth of father 

19 

Industry of father 

16 

Religion of father 

15 

Religion of mothei 

14 


* Source Llnilecl Xalions StalisLica] Office (iy55c, chaji, ia) 


The items shown on the statistical 
report forms for each of the events— 
birth, death, stillbirth, marriage, and 
divorce— are listed in Tables 8, 9, 10, 
11, and 12. In these tables the items are 
listed in rank order by frequency of 
inclusion. Many variations in the ex- 
act form of questions and the amount 
of detail have been disregarded. Tables 
8-12 show the potential value as well 
as the present deficiencies of vital sta- 
tistics for demographic analysis 


by Frequency of Inclusion* 


Item Frequency 

Industry of mother 14 

Status (employer, employee, etc.) of father 13 
Status (employer, employee, etc ) of molli- 
cr . . 12 

Race or color of father, 8 

Race or color of mother 8 

Citizenship of infant 8 

Religion of infant 8 

Period of gestation 7 

Origin of mother 6 

Literacy of mother .S 

Duration of marriage of mother 5 

Race or color of mlaril 5 

Literacy of father 5 

Origin of father 5 

Ib infant jiremature or full term''' 4 

Weight of infant at birth 4 

Date of bajitism of infant . 3 

Health condition of infant 3 

Language sjioken and/or mother tongue 
of mother 3 

Language bjiokeii and/or mother tongue 
of fattier 3 

Birth registration number of father 2 

Birth registration number of mofhei 2 

Delivery normal or otherwise' 2 

Length of infant at birth 1 

Duration of hospitalization of rnnlhei 1 

Health condition of mother. 1 


items collected by only a few coun- 
tries. These items relUxt varying eco- 
nomic or social situations, interest in 
special demographic or medical re- 
search problems, or experimental inno- 
vations in collecting new types of data. 
Such items should not remain fixed or 
be collected on a world-wide basis. 
Variation and fluidity are desirable 
here. 

Between these groups stands an- 
other class of items. These are items of 



TABLE 9 


Items on Death Statistical Report Forms 
Items of Substantive Information on the Death Statistical Report Forms 
of Sixty-one Areas, in Rank Order by Frequency of Inclusion* 


Item Frequency 

Sex of decedent 61 

Date of birth of decedent, or age 60 

Cause of rleath 57 

Marital status vS4 

Place of death registration 53 

Date of death 52 

Occupation of decedent 49 

Date of death registration 48 

Death registration number 46 

Place of death (gcograi)hic) 44 

Place of residence of decedent 44 

Name of decedent 39 

Certifier of cause of fleath 36 

Citizenship of decedent 33 

Hospitalization 31 

Medical attendance during last illness 31 

Legitimacy of decedent (if under one year) 30 
Place of birth of decedent 29 

Industry of decedent 22 

Religion of decedent 17 

Occupation of mother and/or father 15 

Race or color of decedent 14 

Name of mf)ther and/or father . 12 

Status (emjjloycr, ernjiloyee, etc ) of dece- 
dent 12 

Number of children horn to the decedent 1 1 
Date of birth of surviving spouse, or age . 1 1 

Duration of stay in jilace of death 10 


♦ Source. United Nations Statistital Office (1955c, chap ix) 


Item Frequency 

Date of marriage of decedent . 9 

Stillbirth or death? ... 7 

Origin of decedent 6 

Place of birth of mother and/or father . . 6 

Diet of infant (decedent) .... 6 

Birth registration number of decedent . 5 

Age of mother and/or father 5 

Industry of mother and/or father . . 5 

Birth order of decedent (if infant) 4 

Duration of marriage of decedent 4 

Identification number of decedent 4 

Literacy of decedent . . ... 4 

Social security number of decedent . . 3 

Place of birth registration of decedent 3 

Age of decedent at marriage . . 2 

Date of birth of mother 2 

Status (emi)loycr, employee, etc.) of 
mother and/or father 2 

Was decedent premature or full term? 2 

Were mother and/or father of decedent 
alive at death of decedent '* . . 2 

Citizenship of mother and/or father. . 2 

Language of decedent 1 

Place of marriage of decedent 1 

Place of marriage registration of decedent 1 
Weight and length of decedent at birth 1 
Race or color of mother and/or father 1 


TABLE 10 

Items on Stillbirth Statistical Report Forms 
Items of Substantive Information on the Stillbirth Statistical Report Forms 
of Tnfly-seven Areas, in Rank Order by Frequency of Inclusion* 


Item 

Frequency 

Sex of fetus 

57 

Date of delivery 

49 

Place of registration 

48 

l^cgitimacy 

47 

Date of birth of mother, or age 

45 

Tyjie of birth 

43 

Date of registration 

42 

Registration number 

40 

Place of delivery (geographic) 

37 

Occupation of father 

37 

Place of lesidence of mother 

30 

Number of chililren born to mother 

30 

IIos])italizati(>n 

35 

Certifier or atleiulant 

35 

Occupation of mother 

34 

Date of birth of father, or age 

32 

Cause of stillbirth (fetal death) 

31 

Stillbirth, live birth, or death'* 

27 

Name of mother 

20 

Name of fetus 

24 

Citizenship of mother 

24 

Period of gestation 

23 

Name of father 

23 

Citizenship of father 

20 

Place of resilience of father 

17 

T^lnro Lirtli i'\( 

17 

♦Souric I'MiltMl Nations Slati.stical Offiit 

(iyS5t,Lhap 1 


Item Frequency 

Industry of mother 16 

Date of marriage of mother 16 

Time of death (before, during, after la- 
bor, etc ) 15 

Industry of father 15 

IMace of birth of father 14 

Race or color of mother 1 1 

Religion of mother 1 1 

Religion of father 11 

Status (emj)loyer, employee, etc.) of moth- 
er . 10 

Status (employer, employee, etc ) of father 10 
Race or color of father 9 

Duration of marriage of mother 5 

Origin of mother 5 

Origin of father 5 

Weight of fetus at dehvery 3 

Literacy of mother 3 

Literacy of father 3 

Birth regisliation number of mother 2 

Birth registration number of father 2 

Is fetus premature or full term*'* 2 

Length of fetus at delivery 1 

Language of mother . 1 

Language of father. . 1 
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general applicability which have, for 
the most part, passed the experimental 
stage and which show the extension of 
traditional vital statistics to new areas 
of interest. These items include varia- 
bles relating vital events to the distri- 
butions of the basic economic, social, 
and cultural characteristics of the pop- 


event, the date of its occurrence and 
registration, and the main personal 
characteristics of the individuals in- 
volved— such as sex, age, and place of 
usual residence— are almost universal. 

For live births (Table 8) legitimacy, 
age of mother and father, type of birth 
(i.e., twin, triplet, etc.), occupation of 


TABLE 11 

ITEMS ON Marriage Statistical Report Forms 
Items of Substantive Information on the Marriage Statistical Report Forms 
of Fifty-six Areas, in Rank Order by Frequency of Inclusion* 


Item Frequency 

Date of birth of bride, or age 54 

Date of birth of groom, or age 54 

Marital status of bride 52 

Marital status of groom 52 

Place of marriage registration 4^ 

Occupation of groom 46 

Marriage registration number 44 

Date of marriage 43 

Date of marriage registration 42 

Occupation of bride 41 

Citizenshif) of bride 37 

Citizcnshij) of groom 37 

Place of residence of groom 35 

Place of residence of bride 33 

Name t>f groom 28 

Name of bride 27 

Place of marriage 27 

Place of birth of bride 24 

Place of birth of groom 24 

Religion of bride 19 

Religion of grmim 19 

Literacy of groom 19 

Number of pievious marriages ol bride 18 

Number of j>revious niaiiiages i)f groom 18 

literacy or level of foimal education of 
bride 18 

Type of mariiage (civil, religious, custom- 
ary) . 14 

Number of children (of bride) legitimized 
by this marriage 13 

Status (emjiloyer, tmjiloyee, etc ) of bride 13 
Status (employei, emplo\ee, et( ) of 
groom . 13 

Officiant f)f marriage 12 

Industry of groom 10 


♦Source United Nations Statisfual On'ice fUlSsr, rlia[) ix) 


Item Frequency 

Industry of bride 9 

Relationship of bride to groom 9 

Relationship of groom to bride 9 

Race or color of bride 8 

Race or color of groom 8 

Names of fatheis of particijiants 8 

Occupation of f.ithers of jiarticijiants 8 

Number of children of previous marriages 
of bride 7 

Number of children of jirevious marriages 
of groom 7 

Date of dissolution of last marriage of 
bride 6 

Date of dissolution of last marriage of 
groom 6 

Origin of bride 5 

Origin of groom 5 

Names of mothers of jiarticijiants 4 

Identification numbei of bride 3 

Identification number of groom 3 

Language sjKiken and/or mother tongue 
of bride 3 

Language spoken and/oi mother tongue 
of groom 3 

Occujiations of mothers of jiarticipants 2 

Places of birth of fathtTs of jiai ticijiants 2 

Places of bii th of mothers of jiai tu ijiants 2 

Legitimacy of bride 1 

Legitimacy of groom 1 

Litizeiibhip of fathers of iiarticijiants 1 

('itizenshi[) of mothers of jiarticijiants 1 

Places of residence of fathers of partici- 
pants 1 

Places of residence of mothers ol partiei 
pants 1 


Illations concerned. The use of these 
types of items is not well developed, 
and it is in this area that the greatest 
gaps exist in the potentially available 
vital statistics. 

Many of the items most often used 
in demographic analysis are included 
in the statistical report forms of a ma- 
jority of countries. The place of the 


father, anef number of children born to 
the mother ar(i included in the forms of 
at least two-thirds of the sixty countries 
studied. But most of these topics are so 
fundamental to natality analysis that 
any omission of them is surprising. 
Many other items— national origin of 
mother, race, mother's language, reli- 
gion, etc.— occur with less frequency. 
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and some of these indicate special na- 
tional interests or problems. Important 
as lliey may b(i for adequate analysis 
of tlie data for certain countries, it 
would not be expected that data on 
these items would be collected by all 
count lies of the world. Other items 
which occur with lesser frequency 
sliow the intCTCst of certain countries in 
usini»; the vital rc'gistration system to 
collc'ct information of a quasi-medical 


countries collect such data simultane- 
ously or that any countries do so con- 
tinuously. The total fund of demo- 
graphic knowledge may be increased 
if different countries develop different 
research studies. At least the demogra- 
pher should not expect to find univer- 
sal data for such specialized fields of 
study. 

For mortality the situation (as 
shown in Table 9) is analogous. The 


TABLE 12 

Items o\ 1)t\'orce Siatistical Report Forms 
Tlem'^ of Siil)stnnlive Information on the Divorce Statistical Report Forms 
f)f Forty Aieas, in Rank Order by Frequency of Inclusion* 


Item Frequency 

Number of (bildren of divorcees 32 

Date of divorce or final court rlecision . 31 

Date of biitli of divorcees, or aj.^f' 31 

Grounds for divorce 30 

Occupation of divorcees 2K 

IMace of divorce (^^ef)j^r.ij)hi( and/oiuuiiti 2.S 

Registration ruimbei 26 

Dale of divorce rei^istration 2*1 

Date of matri.iKe bein^ dissolve(| 23 

Tally who reciuestcd divon e (jietitiouerj 22 

Place of divoice reidstration 20 

Place of resideiKe of divorcees (at time of 
divorce) 10 

Gili/.enshi]) of divorcees 10 

Relif-ion of divorcees 14 

Names of divorcees 13 

Duration of marna^^c l»ein^" dissolved 12 

Place ot birth of divorci-es 0 

Date of jietit ion 0 

Lileiacy or li'vel of formal edui'ation of 
divoicees 0 

Numb(‘r of jirevious divorces of divorcees <S 

Place of marriage (i;eo^MMpliic) being dis 
solved . . . 

"Marital status of divorcees ])nor to the 
rnai riage 7 

*S(tiiKC ('ruled X.iliuns Sl.itistua.1 OilKi i|‘l' i li.n 


character. Items of this typo are the 
cjuestions on prematurity, weight at 
birth, natun' of deliveiy, and the health 
eondition of the mother and child. 
Since thi'se items relate to the medical 
or biological aspects of natality, they 
have universal applicability, and in 
most instances they provide material 
for special scientific studies which have 
some validity beyond the geographic 
area for which the study was made. 
In such cases it is not necessary that all 


Item Krequcncy 

Party found guilt v - . . 6 

Status (cmf)loyer, cmjiloyec, etc ) of di- 
vorcees 6 

Tvpe of divorce (mutual consent, other) 6 

Separation prior to fiivorce 6 

D,il(‘ of marriage registration ,S 

Industry of divorcees 5 


Number of f)revious marriages of di- 
vorcees 

Place of residence (last common) of di- 
vorcees 

Party to whom divorce gr.intefl 
Race or color of divorcees 
'Jype of marriage (civil, religious, custom 
arv) 

Marriage registration number 
Alimony. 

Place of marriage registration 
I'Ves paid 

Age of divorcees at time of mariiage 
Identification iiunibets divoicees 
J^egitimacx' of divorcees 
Origin of divorcees 

Language spoken aiul-'or mother loiigiu' 
of divorcees 


time and place of the event and the 
personal characteristics of the deceased 
generally arc covered. In addition, the 
medical information on the cause and 
circumstances of the derith is collected 
by practically all of the si\ty-one areas 
for which the reporting forms were ex- 
amined. Other items collected by 
smaller numbers of countries show 
concern with national interests or with 
special demographic or medical stud- 
ies. The few comments on live births 
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and deaths illustrate the kind of infor- the Demographic Yearbook are con- 
mation which can be obtained from a cerned with a limited number of top- 
study of Tables 8-12. ics which are considered to be avail- 

Although the coverage of items in- able in most countries and which have 
eluded in the report forms of various general international interest. It is pos- 
countries is uneven, information on sible to examine those topics for which 
only the most common items would a systematic international collection is 
produce an impressive number of tabu- made; however, the study of these i il- 
lations and cross-tabulations. Unfor- tcmationally collected items will give 
tunately, there are many items of in- only an approximation of the informa- 
formation included on the statistical tion available, and since the interna- 
report forms which are not converted tional items are selected for widespread 

TAHLE 13 

Availability of Natality Data 

A;:;^^rt*Kate Pc ){ dilation of Areas for Which Different lypcs of Natalil> D.ita 
Are Available and Per Cent That These Agj;regales 
Are of the World Population* 


AKKrcuatf IS.j.uIa 



tJoiJ C'oviTrd 

I’lT t out of \V( 

'lype uf Infdrmaln.ii 

(Thousands) 

Fopulation 

Number of live births 

1,371,85-t 

55 1() 

Crude birth rtAles 

1 ,342,%() 

54 00 

Number of live births hy age of mother . , 

8 lb, 347 

32 95 

Birth rales specific for age of mothei 

640,374 

25 75 

NlihiIkt of legitimate live births by age of mother 

506,710 

24 11 

Legitimate birth rates sjiecifie for age of mother 

430,416 

17 31 

Number of live births by age of father 

480,564 

19 32 

Biith rates specific for age of father 

367,733 

14 79 

Number of live births by live-birth order 

70(),8()9 

28 42 

Jhrth rale‘^ bv hve-birlh order 

570,68^ 

22 9=, 

Live births bv' age of mother and live-birth order 

570, 6()^ 

22 95 

TJirth rates by live-birth order specilii for age of mother 

471,702 

18 97 

Legitimat(‘ live biiths by duration of maniage: number 



and iiercentage distribution 

410,880 

16 52 


* S>uir(( 'I'lu [)('r( ( s sliown 111 this l.il)l j.rt Jjastil <»i an tsUiri.iltii uniM |)'i|iul.ii)(iii n) J JK7,(i()0,(K)() 

in nii'hlOS ^ ^ 11(1 on Llir totals of till' rstimatid m year jiojnil.ilion in I'^shoitht. m.iK tvi.ii a ail ihh , o| I Ik 
. itcas loi uliiili rckv.uit iiifoririatlou IS bhovkli 111 the I ltd /Jrmoyj.i p/nr \ t.irhnu/., I V /, 'I ahlc-, K JO, 

PI. 2t2-4S.s 


into tabulated data. One of the great 
ineHieiencies of the vital statistics sys- 
tem is the waste of information col- 
lected but never published, or at least 
never published in readily available 
sources. Hiis is true even of many of 
the advanced countries, where impor- 
tant inlormation on such items as 
the occupation of the father (for live 
births) or the occupation of the de- 
ceased (for deaths) is rarely com- 
piled. 

For most of the topics, there is no 
convenit'ut way to get a measure of the 
world-wide availability of information. 
The United Nations questionnaires for 


availability, the data availabh' lor items 
of lesser fiequency are generally much 
less complete. 

Gross indexc's of the availability ol 
natality, mortality, stillbirth, mairiagc', 
and divorce data are given in Tables 
13 to 16. Each of these tables lists the 
types of tabulations of major impor- 
tance and tlu‘ aggn'gate population of 
the areas ior which the tabulation is 
available. The tables also give* the per- 
centage of th(‘ estimat(‘d world pojm- 
lation covered by this aggregate popu- 
lation. The percentages arc based on 
an estimated world population of 2,487 
million in mid-1953, and the aggregate 
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population is based on the estimated ble because the time reference is not 
mid-year population of each area in necessarily the same in various tables 
1953 or the nearest year available. The published in the Demographic Year- 
areas for which relevant information is hook. For example, Table 16 shows that 
available arc those shown in issues of total marriage data are available for 
the United Nations Demographic Year- approximately 37 per cent of the 

TABLE 14 

Availability of Mortality and Infant Mortality Data 
Aggregate Population of Areas for Which Different Types of Mortality Data 
Are Available and Per Cent That These Aggregates Are 
of the World Population* 



Aggregate Popula- 



tion Covered 

Per Cent of World 

Type of Informalion 

(Thousands) 

Population 

General mortality data: 



Number of deaths 

. 1,347,956 

54 20 

C'rude death rales 

1,313,257 

52 80 

Number of deaths by month of occurrence 

1,151,198 

46 29 

Deaths by age and sex 

1,058,718 

42 57 

Death rates specific for age and sex 

661,992 

26 61 

Deaths and death rates by cause 

631 ,948 

25 41 

Deaths by cause, age, and sex 

579,165 

23 29 

Infant mortality data: 



Infant deaths 

1,278,846 

51 42 

Infant mortality rates 

1,279,076 

51 43 

Deaths under one year of age liy age and sex. 

1,010,858 

40 65 

Infant mortality rates by age and sex 

1,008,539 

40 55 


* Sourco The percentages shown in this table are based on an estimated world ix)pulati()nof 2,487,- 
000,000 in mid and on the totals of the estimated midyear pojiulation in 1053, or the nearest 
year available, of the areas for whu h relevant information is shown in the following issues of the Imited 
Nations Demographic Yearbook, 1051, Tables IS, 16, 20, 21, 23, jip 206-87, 3 t6 95, 420--7L 1952, 
Tables 15, 21,pp 256-63, ^60-413, 1953, Table 9, pji 166 75, 1954, Tables 28-31 pp 516-97 


1 ABLE 15 

A\ AILABILITY OK STILLBIRTH DAI A 
Aggregate Population of Areas for Which Different Types of Stillbirth Data 
Are Available and Per Cent That These Aggregates Are 
of the World Population* 


Aggregate Populd 
tion Covered 

Per Cent 

of U orld 

Type of Information 

(Thousands) 

Population 

Number of stillbirths (late fetal deaths) 

1,175,911 

47 

28 

Stillbirth ratios 

1,175,911 

47 

28 

Number of stillbirths by age of mother 

()CX>,035 

24 

37 

Stillbirth ratios specific for age of mother 
Number of stillbirths by age of mother and 

555,636 

22 

34 

total birth order 

Stillbirth ratios sjiecific for age of mother and 

458,903 

18 

45 

total-birth order 

438,065 

17 

61 


’•‘Sinine The percentages shown in this table are based on an estimated world iiopiilation of 
2,487,tK)0,00t) in mid-19Sf and on the totals id the c.'.timated mid->ear jiopulation in 1953, or the neai- 
est ye.ir available, of the areas for wdiich relevant infoi matron is shown in the United Nations Demo- 
graphic Yearbook, 1054, Tables 22-27, pp 462 -515 

book which gave for each topic tlie world’s population but that ciiide mar- 
most complete recent coverage. riage rates are available for a slightly 

These tables may not be strictly com- larger percentage, 39 per cent. These 
parable with each other, and they may percentages are based primarily on 
be only approximately comparable Table 32 of the 1954 issue of the De- 

Uom item to item within the same ta- mographic Yearbook, where the rates 
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included cover a time span of 1920- 
53, whereas the percentage for the data 
on number of total marriages relates to 
the shorter time span of 1946-53. The 
longer time span permits the inclusion 
of marriage rates for certain areas for 
which data were not available during 
the more recent shorter time interval. 
However, these minor variations in the 
bases of compilation for Tables 13-16 
do not invalidate the use of these per- 
centage indexes as an over-all measure 
of the availability of vital statistics. 


With reference to live births, the 
United Nations demographic question- 
naires request information only on a 
very limited number of items— total 
number, sex, age of mother and father, 
legitimacy, birth order, duration of 
marriage, and montli of birth. With the 
exception of duration of marriage, all 
of this information was collected by 
more than two-thirds of the countries 
studied in Table 8. In spite of this, in- 
formation on the number of live births 
by age of mother is available for no 


jAin^h i() 

Availability of Marriaoe axi:) Divorce Data 
Aggregate Population of Areas for Which Different 'ryj)es of Marriage Data 
Are Available and Per Cent That These Aggregates Are 
of the World Population* 


'I’ypt* of Information 

AK;i:rc*Kiitt* Popula- 
tion Covered 
('Fhousands) 

Per Cent of W'oild 
Poinilation 

Marriage data' 

Marriages 

914,410 

30 77 

(Vudf niarnagc rales 

903,225 

38 73 

Afarnages iry age of jiarlici] rants 

011,958 

24 01 

Marriage rales sjiecific for age and sex 

470,593 

19 10 

Marriages Iry jirevious marital status of j)ar- 
ticinanls 

447,994 

18 01 

Divorce data: 

Divoiees 

733,030 

29 47 

Crude rlivorce rales (final decrees pci thou 
sand poj) Illation) 

729,078 

29 32 

Divorce rales pei thousand married couples 

034, ()38 

25 52 


♦Source The iiercentaKf s shown in thisi table are bascil on an cbtim.ilcil world j)o[>ijlj.tion of 
2,187,000,000 in mid-l*;SJ ,inil on the totals of the esjtimatul mul ye.ir poiml.ilion m lOS b or the tn ai- 
est year availalile, of the areas for which relevant information is shown m the following' issues of the 
United Nations Demographic I earhook, tOfv-50, 'fables M, J4, pp 4 >0 51, 451 5K. lOSl, 'I'alih-s .<2. 15, 
pp 508 021 


Table 13 gives percentage indexes of 
the availability of natality data. Infor- 
mation on the total number of live 
births is available for approximately 
55 per cent of the total world popula- 
tion. (This percentage differs from the 
figure of 52.9 per cent given in Table 
7. The difference arises from the fact 
that the figures in Table 7 are based 
entirely on a postwar period, whereas 
the trend tables in the yearbook in 
some cases include prewar data from 
areas for which statistics are no longer 
available internationally. ) The table 
also gives data for other variables in- 
cluded in the yearbook tables. 


more than 33 per cent of the world's 
population; data on legitimate live 
births by age of mothci* are available 
for only 24 per cent; and information 
on the important variable of birth or- 
der is available for only slightly more 
than one-quarter of the woild's people. 
As may be scf ii from Table 13, the pic- 
ture is even less favorable when the 
availability of rate information is ex- 
amined. Most vital statistics variables 
must be converted to a rate basis be- 
fore they can rc'adily be intei-preted, 
and this requires that, in addition to 
the birth information, there be a com- 
parable population base. Although data 
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on live births by ape of mother arc 
available for 33 per cent, birth rates 
specific for this variable are available 
for only 26 ptu' cent. Similar reductions 
of the p(Tcentagcs can be noted for the 
otluT rate figures. 

In summary, elementary data on the 
crude* birth rate are available for slight- 
ly more than half of the workrs popu- 
lation, but live birth rates specific for 
age of mother, age of father, birth or- 
der and duration of marriage are avail- 
al)lc for one-quarter or less of the 
world’s population. Gross and net re- 
production rate's arc available for about 
28 per cent of the world’s popidation 
(based on the 1954 Demographic Year- 
book, Table 21, pp. 456-61). 

As would be expected the situation 
is ('ssemtially the same for mortality da- 
ta. Since natality and mortality data are 
eleriv(*el from the same general system, 
the efficiency of this system ek'termines 
ajiproximalely to the same extent the 
availability of data for each of these 
vital events. For mortality, the United 
Nations collection is limited to total 
population, sex, age, month, cau.se of 
death, type of certification, and occu- 
pation of the deceased. Data available 
on occupation of deceased and type of 
certification have not been published in 
the United Nations Demographic Year- 
book becaus(' of their paucity and ob- 
vious lack of comparability. However, 
the other items— sex, age, month and 
cause of death— are collected almost 
universally bv the* sixtv-one countries 
which were examined in Table 9, and 
it might be expectc'd that rather com- 
plete tabulations of these fi'w variables 
would be gc'iierally available. Such is 
not the case. Tabic 14 gives the indexes 
of availability for these mortalitv tab- 
ulations. The crude death rate is avail- 
able for essential! V the same part of tlie 
world as is the crude birth rate. Deaths 
by sex and age are more generally 
available ( more than 42 per cent of the 
world’s population) than the analo- 


gous information on live births by age 
of mother. However, owing to a lack of 
appropriate population figures, death 
rates specific for age are available for 
little more than one-quarter of the 
world; this is essentially the same per- 
centage as that for birth rates specific 
for age. Accurate information on the 
number of deaths by cause of death is, 
of course, fundamental to the study of 
mortality, and Table 14 indicates that 
these important data are available for 
only approximately one-quarter of the 
world. 

Table 15, which gives indexes of the 
availability of stillbirth data, shows a 
similar picture. However, stillbirth ra- 
tios or rates are not computed on a 
population base, they are usually re- 
lated to the total number of live births. 
Whenever stillbirth data are available’, 
there is almost always available’ a cor- 
responding live-birth figure with which 
a rate can be compute'el. The’refore, 
although for live births and for deaths 
thc’re was a ne)tie‘eable difference be- 
twe'cn the* raw data and rate informa- 
tion, in the case of stillbirths this elif- 
ference is negligible. The same factor 
holds for infant me)rtality, anel Table 
14 indicate'S that total infant deaths and 
infant mortality rates are available* for 
the same proportion of the world’s 
people. 

Table 16 gives similar information 
for marriage anel eli voice* data. Data feir 
these events are generally less available 
than for birth and eleatli statistics. This 
is true because in some areas eif the 
world marriage and diveace statistics 
arc not registered through the same 
system as births and deaths, anel, hav- 
ing less demographic and public he’alth 
interest, statistics e)n these events have 
not been consielereel as important as 
statistics on births and deaths. Te)tal 
marriage statistics are available for 
slightly more than one-third of the 
world’s population, whereas total di- 
vorce information is available for less 
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than 30 per cent. In both instances the 
percentages for specific marriage and 
divorce tabulations are less than for 
total figures. 

INTERNATIONAL MIGRATION STATISTICS 

Among the major sources of regular 
demographic statistics, the population 
census is unique because it is designed 
almost entirely for the data which it 
produces. Vital statistics or data from a 
vital registration system are to some 
extent a by-product of a system estab- 
lished to produce vital records for le- 
gal and official uses. But the objective 
of a vital records system is to provide 
an accurate recording of facts. This ad- 
ministrative objective is not in conflict 
with the requiremc'nts of a statistical 
system, and the vital records system 
can usually be modified so as to serve 
adequately the statistical objectives. 

The situation for international migra- 
tion statistics is quite different. In this 
case, govciTmients establish administra- 
tive machinery for the control of per- 
sons crossing their frontiers, and any 
statistical data arising from these ad- 
ministrative measures are usually inci- 
dental. Frontier crossings may be clas- 
sified as arrivals or departures, and ac- 
cording to the purpose and the in- 
tended duration of travel. Each type 
of border crossing may be subject to 
regulation, and regulations for different 
modes of travel— train, bus, plane, or 
car across land frontiers and ship or 
plane across water frontiers— may be 
administered by different governmen- 
tal organizations. These factors make it 
difficult to establish within any coun- 
try a simple, direct system for collect- 
ing data on the various types of inter- 
national population movement. In ad- 
dition, governments are hesitant to add 
to the usually complicated procedures 
involved in foreign travel, and there 
exists a definite reluctance to require 
that forms be filled out if they are 
needed for statistical purposes only. 


Accordingly, each government usually 
collects only the data needed for its 
own administrative purposes; since 
these differ from country to country, it 
becomes extremely difficult, if not im- 
possible, to compile international mi- 
gration statistics that arc satisfactory 
in coverage and comparability. 

In spite of tliese dilficultics, continu- 
ous efforts have been made to develop 
international recommendations for pro- 
cedures which could be adopted by 
countries so as to provide more satis- 
factory migration statistics. A summary 
of the historical development of inter- 
national work in this field, as well as 
the 1953 United Nations recommenda- 
tions for the improvement of interna- 
tional migration statistics, is given 
in International Migration SfafLstics 
(United Nations Statistical Olficc, 

1953Z?). 

In this report the major steps pre- 
ceding these latest international rec- 
ommendations are described: 

. . . During the nineteenth century and at 
the beginning of the twentieth, some con- 
sideration was given to migration statistic's 
by the International StaUstieal Institute at 
its sessions of Vienna in 1891, Budapest in 
1901 and Berlin in 1903, and again at the 
sessions held at Rome in 192G, Warsaw in 
1929 and Madrid in 1931. Migration sta- 
tistics were also considered at tlic' Interna- 
tional Conference on Emigration and Immi- 
gration at Rome in 1924, and at tlie Com- 
mercial Conference of the Inter-Parliamen- 
tary Union held at Rio de Janeiro in 1927. 
... In addition, the Committc'o of Statistical 
Experts of the League of Nations consid- 
ered international tourist statistics at their 
fifth session in 1936, and made on this sub- 
ject some fecomrnemdations that arc rele- 
vant to the classification of arrivals and de- 
partures. . . . 

The efforts of tlie International Labour 
Organisation and of the United Nations in 
this field have been persistent and system- 
atic, and deserve more detailed attention. 
Since its creation just after the first World 
War, the International Labour Organisation 
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has been concerned with the international 
co-ordination of migration statistics, con- 
sidered mostly from the man-power angle; 
various technical bodies of the United Na- 
tions Organization have also been active in 
promoting the improvement of these data 
from the broader demographic, economic 
and social points of view. The text of the 
recommendations and resolutions on migra- 
tion statistics passed by the International 
Labour Conference in 1922, the resolutions 
of the International Conference on Migra- 
tion Statistics convened in 1932 at Cerieva 
by the International Labour Organisation 
and the 1949 Draft Recommendations for 
the Improvement of Migration Statistics, 
prepared by the United Nations Population 
Commission and endorsed in the same year 
by the Statistical Commission, can all be 
found in “Problems of Migration Statistics”"* 
as well as in the original rey:)orts of the con- 
ferences or commissions. 

In the United Nations Demographic 
Yearbook for 1954 an attempt was 
made to collect and publish all avail- 
able migration data for certain speci- 
fied tables. Data were collected by 
questionnaires sent to governments and 
supplemented by information extracted 
from official publications and docu- 
ments. The heterogeneity of the pub- 
lished data is indicated by the foot- 
notes qualifying the tabular data and is 
due partly to the variety of govern- 
mental sources and procedures from 
which the statistical information is de- 
rived. 

The various sources, as indicated by 
codes in the yearbook tables, arc: 

I. Port statistics, provided bv the .ship- 
ping authorities and based on ship or 
aircraft manifests or other administra- 
tive documents or on individual fonris 
completed by each traveller. 

II. Statistics of fiontier control, provided 
by the pcdice or immigration authori- 
ties. 

III. Statistics based on cenipons detached 
at points of departure and ariival from 


identity documents issued to migrants 
by their own country. 

IV. Passport statistics; being the number of 
passports issued to certain categories 
of prospective travellers. 

V. Statistics of local population registers, 
provided by the authorities in charge 
of the registers, based on entries re- 
cording declarations of change of resi- 
dence. 

VI. Other statistics, including those ob- 
tained in connection with the enforce- 
ment of regulations concerning immi- 
gration, work-permits for aliens, trans- 
port contracts for emigrants, etc. 

Of these various sources of statistics, 
most migration data are derived from 
port statistics or statistics of frontier 
control. However, the use of other 
sources is substantial; the following 
listing shows the frequency with which 
different sources were used for the der- 
ivation of data published in the 1954 
Demographic Yearbook: port and fron- 
tier control, fifteen countries; coupons 
detached from identity documents, 
two; passports issued, three; popula- 
tion registers, nine; and other sources 
or not stated, ten. This tabulation is 
based on sources for thirty-six coun- 
tries; several countries use more than 
one source. 

The available data on international 
migration suffer not only because of the 
variety of administrative procedures 
from which they are derived but also 
because of variations in the type of in- 
ternational population movement in- 
cluded in the statistics of various coun- 
tries. All movements of civilans across 
national frontiers may be classified un- 
der several categories: 

A. Frontier traffic— denned as the move- 
ment of persons residing in frontier 
areas and moving frequently back and 
forth across the border (as in going to 
and from work ) . 

B. Major categories of arrival 

I. Permanent immigrants, i.e., non- 
residents (nationals and aliens) in- 


^ United Nations (1949h). 
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tending to remain for a period ex- 
ceeding one year. 

2. Temporary immigrants, i.e., non- 
residents intending to exercise for a 
period of one year or less an occupa- 
tion remunerated from within the 
country. 

3. Visitors, i.e., non-residents intending 
to remain for a period of one year or 
less without exercising an occupa- 
tion remunerated from within the 
country. 

4. Residents (nationals and aliens) re- 
turning after a stay abroad not ex- 
ceeding one \’car. 

5. Total arrivals (sum of categories 
1-4). 

C. Major categories of departures 

1. Permanent emigrants, i.e., residents 
(nationals and aliens) intending to 
remain abroad for a pciiod exceed- 
ing one year. 

2. Temporary immigrants departing. 

3. Visitors departing on completion of 
visit. 

4. Residents (nationals and aliens) in- 
tending to remain abroad for a peri- 
od of one year or less. 

5. Total departures (sum of categories 

While all of these categories have 
demographic and sociological interest, 
some of them pertain to special prob- 
lems. For instance, data on frontier traf- 
fic are usually of special interest, and 
such information as may exist is usu- 
ally excluded from compilations of mi- 
gration statistics. Similarly, the catego- 
ries of arriving or departing visitors or 
national residents departing for or re- 
turning from a stay abroad of a year or 
less are not of major importance' from 
a demographic point of view. Although 
the United Nations recommendations 
suggest that a count be made of the 
totals of the various categories, they do 
not recommend that detailed statistics 
be compiled for these groups of trav- 
elers. Most of the statistics available for 
certain classes of visitors or departing 
and returning residents arc found in 
compilations of “tourist statistics." 


There is more substantial demo- 
graphic interest in temporary immi- 
grants arriving and departing, since 
this category implies some form of eco- 
nomic activity in the country of immi- 
gration. However, in spite of the possi- 
ble importance of this category— at 
least to certain countries— the United 
Nations recommendations only draw 
attenton to the usefulness of detailed 
statistics for this group, and collection 
of detailed data is suggested only if 
required for national purposes. Ac- 
cordingly, most available statistics on 
international migration are limited to 
data on permanent immigrants and per- 
manent emigrants. For the various rea- 
sons indicated before, even this limited 
class of statistics is highly deficient in 
comparability and in coverage. 

I'he general coverage of the interna- 
tional migration data published in the 
Demographic Yearbook for 1954 is 
shown in Tabic 17. This table gives for 
each published type of migration sta- 
tistics the aggregate po])ulation of the 
areas for which data are available and 
the per cent that these aggregate's arc 
of the world population. Some' data on 
major categories of arrivals and depar- 
tures are available for countries hav- 
ing an aggregate population of almost 
800 million people, or about 32 per cent 
of the world population. An inspe'ction 
of the data actually published will 
show, however, great variation in geo- 
graphic coverage. For example, only 
six countries present data on frontier 
traffic, whereas twenty-six have data on 
permanent emigrants or immigrants. 

Coverage of the few other items is 
substantially less than that for the to- 
tals of the eatc.'gorics of arrivals and 
departures. In general, data on mi- 
grants by sex aijd age, country of last 
residence, or intended residence are 
available only for countries including 
approximately a fifth of the world’s 
population. From the standpoint of 
over-all coverage, migration data are 
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more deficient than most categories of lished for the years 1922 to 1938 by the 
population census or vital statistics. Epidemiological Intelligence Service of 

the Health Organisation. The Health 
INTERNATIONAL COMPILATIONS Organisation also had issued, between 

OF siATiSTics 1924 and 1930, a series of six interna- 

Thc problems of missing, fragmen- lional health yearbooks covering data 
tary, and non-cornparable data are re- for a maximum of thirty-four areas, 
vealed when data for a number of The data presented in these publica- 
counlries are ass('mbled. One of the tions were summarized and analyzed 
first of such international compilations with special attention to comparability 
was contained in the five issues of the in the Stimmanj of Inicrnaiional Vital 
Annuaire intcrnalional dc statisfique, Statistics, issued by the Bureau of the 
published between 1916 and 1921 by Census, United States Department of 
the International Statistical Institute. Commerce ( 1940). To bring up to date 
This publication was followed by the this compendium of population and 

TABLE 17 

Availability of International MuiRATioN Dai a 
AggicL'atc Po])ulation of Areas for Which Different Types of International Mi- 
gration Data Are Available and Per Cent I'liat 'these Aggiegates 
Arc of the World Population 

AKKrc^ate Ptipul.i- 

tiun Covired Per Cciil ol Wurlfl 

^'ype of lnform.il ion (Thousands) I\)[)ulatjoii 

Major categories of dejiarturcs and/or arrivals 788,954 31 72 

Emigrants b}' country of intended permanent 
residence .... 4t>l,384 18 55 

immigrants bv country ol l.ist jiermanenl resi- 
dence ' 508,255 20 44 

Emigrants by age aiul sex . 430,197 17 30 

Immigrants by age and sex . ... 486,064 19 54 

♦Sinirii- The penenlai'cs sliown in this table iirc based on an (‘stinulid world popiilaljon ot 
2,487,OliU,()(K) in innl unit on the totals of the estimated niid >ear pojml.ition in \ oi tlit ne.M- 
est ye.iJ avail. ilile, of the aieas tor whuh relevant information is shown in the tinlLd Nations Demo- 
graphic Yearbook, T.ibles J9-43, pji 634 79 

International Statistical Institute’s vital statistics, the same office ( under a 
Apery'll dc 1(1 (hona^mphic dcs divers new name) issued in 1947 a Sinnniary 
pays du mondc, issued in 1922 for the of International Vital Statistics 1937- 
years 1911-19. Supplemental volumes 1944 (United States Public Health 

were issued in 1925, 1927, 1929, and Serviee, 1947). This summary empha- 

1931, and the last issue, in 1939, con- sized the lack of compaiability in an 
tained data for the years 1929-36. Both extensive descriptive and analytical 
of these scTies were copiously foot- text, as well as in footnotes, 
noted to emphasize the lack of com- A series “Statistique internationale du 
parabililv in the data. iiiouvement de la population” has ap- 

The League of Nations carried on peared in publications of the Statistique 
the eompilation ot international popu- Generale de la France since 1907. These 
latioii and \ilal statistics in its .seven- have been suiniiiarized in Lc motive- 
te(Mi statistical yearbooks, issued each incut naturcl dc la popxdatlon dans lc 

year from 1927 to 1942-44 by the Eco- monde dc 1906 a i. 936, published by 

nomic Intelligt'iice Service, and in the the Institut National d’Etudes Demo- 
Anniial Epidemiological Reports, pub- graphiques in 1954. 
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The compilation and publication of 
international population and vital sta- 
tistics became the responsibility of the 
United Nations when the Economic 
and Social Council at its fourth session 
(Febnjary 28-March 29, 1947) rec- 
ommended that the United Nations 
publish “a demographic yearbook, con- 
taining regular series of basic demo- 
graphic statistics, comparable within 
and among themselves, and relevant 
calculations of comparable rates . . 
(United Nations, 1947). 

The first United Nations Demo- 
graphic Yearbook, which was general 
in content and related to data for years 
prior to 1919, was prepared by the Sta- 
tistical Oificc‘ of the United Nations, in 
collaboration with the Department of 
Social Affairs, and published in 1949. 
Subsequent issues, for 1949-50, 1951, 
1952, 1953, and 1954 have been assem- 
bled on a rotation plan which featured 
special aspects of demographic statis- 
tics wliile continuing to show a core of 
basic tabl('s ('ach y('ar. The sixth issue 
(1951) contains special tables on natal- 
ity, as did the 1919-50 issue; the 1952 
volume featured population data; the 
1951 issue, mortality. The seventh issue 
will again pav special attention to pop- 
ulation, including data from all cen- 
suses takcji between 1915 and 1951. 

In tlie field of population and vital 
statistics, the United Nations Demo- 
graphic Yearbook is snp]demented by 
the* World ITc*altli Organization Anntial 
Epidemiol OiO('a] and Vital Statistics, 
Part 1, the fiftli edition of which— relat- 
ing to data for 1952— was issued in 
1955. I'he first and second issues of this 
wojk were Retrospective, covering se- 
ries for 1939-46 and 1947-49, respcc- 
tivelv, and providing continuity with 
the Annual Epidemiological Reports is- 
sued previously by the Health Organi- 
sation of the League of Nations. The 
third, fourth, and fifth editions give 
data primarily for the years 1950, 1951, 
and 1952. 
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16 . Population Composition 

AMOS H. HAWLEY 


THE MEANING OF COMPOSITION 

When the term “composition” ap- 
pears in discussions about population, 
it usually marks a turning point from 
the gross and general to tlie refined and 
specific. It calls attention to the exist- 
ence of various internal differentials 
which influence the comparability of 
populations or of demographic phe- 
nomena. Strictly speaking, composition 
refers to the distribution within a pop- 
ulation of one or more individually 
carried traits or attributes. There seem 
to be four general and related objec- 
tives served by a study of composition: 
(1) Data on composition make possi- 
ble an elaboration of the description of 
a population and therefore permit de- 
tailed interpopulation comparisons. 
They are frequently used in testing the 
representativeness of strata in a sample 
drawn from a known universe. (2) 
Such data also constitute an inventory 
of the human resources of a society. 

(3) The data describe the variables 
essential for analyzing demographic 
processes, e.g., birth, death, migration, 
and growth. In the absence of direct 
information on demographic processes, 
composition data, particularly age and 
sex data, provide a means for estimat- 
ing the incidence of birth and death. 

(4) Demographic variables, together 
with population size, arc important 
conditions affecting the formation and 
change of social structure. 

The individual traits or attributes to 
which the term “composition” refers are 
usually those believed to have some 
significance for one or more of the uses 


of detailed data about population. Thus, 
while the list of characteristics by which 
individuals are differentiated can be ex- 
tended to great length, not all are rele- 
vant. Relevance may be more often 
approximated than fully realized. Its 
achievement is compromised by the 
state of existing knowledge, by the ade- 
quacy of obseiTational techniques, and 
by budgetary restrictions. To a very 
large degree, compositional elements 
are those characteristics of individuals 
which are enumerable by non-profes- 
sional personnel employing census pro- 
cedures. Accessibility to observations, 
in other words, is an important determi- 
nant of what is subsumed under com- 
position. Accessibility, of course, is it- 
self subject to various interpretations. 
Nevertheless, in most instances a bal- 
ance is struck between the relevance 
and the obtainability of the data. 

The individual characteristics to 
which composition generally refers in- 
clude sex, age, marital status, place of 
birth, education, occupation, labor force 
status, industry, relation to head of 
household, and other such features. 
Rarely, however, does customary usage 
of the term “composition” embrace such 
characteristics as physical and mental 
health, extended kinship relations, so- 
cial class ' position, or accumulated 
wealth. Doubtless, exclusions of these 
kinds are due more to the difficulties 
encountered in securing reasonably ac- 
curate data than to negative decisions 
about their usefulness. 

Information about population com- 
position is obtained primarily from offi- 
cial censuses. Reliance on the complete, 
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periodic enumeration is yielding at 
many points, however, to a growing use 
of sample enumerations, especially for 
data needed in interecnsal intervals, 
but also as adjuncts to the complete 
enumeration. Composition data arc also 
gathered in connection with the regis- 
tration of births, deaths, and marriages. 
But since information from this source 
describes only the part of the popula- 
tion that has experienced a vital event 
within a given time interval, it does not 
provide knowledge of the composition 
of the total population. An exception 
is found in countries which maintain 
continuous population registers, nota- 
bly Belgium, Sweden, and the Nether- 
lands (National Resources Committee, 
1938, pp. 276-97). 

Because population data originate al- 
most exclusively with governmental 
agencies, they are defined and obtained 
primarily to serve the administrative 
purposes of political entities. Thus the 
elements of composition that arc repre- 
sented in official statistics differ from 
nation to nation. For example, where 
a characteristic is possessed more or 
less uniformly by the members of a 
population, as with language or mother 
tongue in Japan, information about the 
characteristic has little or no adminis- 
trative value. Accordingly, a question 
about mother tongue is not included on 
the Japanese census schedule, though 
such a question ap])ears in the censuses 
of many other nations. For the same 
reason, some of the more advanced na- 
tions have deleted questions about lit- 
eracy from their census schedules, e.g., 
Canada, Czechoslovakia, Switzerland, 
and the United States. The censuses of 
Finland and Ireland omit questions 
about nationality. 

Political and social policy sometimes 
determine what is to be included in 
official statistics on population. In the 
United States the rigorous separation 
of church and state has prevented a 
question on religious affiliation from 


appearing in the population census. 
The new social policy in India brought 
an end to the regular enumeration of 
caste membership. Lack of experience 
with systematic census enumerations, 
the absence of a tradition of record- 
keeping in a culture, and other local 
circumstances affect the availability 
and the quality of data on composition. 
In an effort to improve and standardize 
census practice’s relating to composition 
data the Po])ulation Commission of the 
United Nations recominended, in 1948, 
a list of twelve subjects lor inclusion in 
the censuses to be takcTi in 1950: total 
population, sex, age, marital status, 
place of birth, citizeiishi]) (legal nation- 
ality), mother tongue, eclucational char- 
acteristics, fertility data, c’conornic char- 
acteristics, urban and rural population, 
and households, including relationship 
to head of household (Unit(‘d Nations, 
1949, p. 3). 

INTERrOPULATION COISTPAIUSONS 

An appreciation of the nature of com- 
position data and ol the range of their 
variability can best bo oblaiiK’d by in- 
terpopulation or international compari- 
sons. The selection ol composition ele- 
ments treated here will be limited to 
those not discussed clse'whe'rc in this 
volume and for which usable data are 
available. 

Sex constitutes one of the most read- 
ily observable eleiiKuts of ]xq)ulation 
composition. Its universal recognition 
reduces the error of reporting to a min- 
imum and its simple dichotomy invites 
few problems of classification. At the 
same time, sex is undoubtedly one of 
the most important of all dcmograj 3 hic 
characteristics. Sex composition affects 
directly the incidence of birth, death, 
and mariiage; it appears as a differen- 
tial in migrant status, occupational dis- 
tribution, and in virtually all other dis- 
tributions of characteristics; and it is 
used as a basis of distinction in almost 
every aspect of social structure. 
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Sex composition is conventionally ex- 
pressed as a ratio of males per 100 fe- 
males, the sex ratio. A scries of sex 
ratios for a number of selected coun- 
tries is shown in Table 18. The third 
column of that table shows a variation 
of sex composition from 87 males per 
100 females in Iraq ( 1947 ) to over 106 
in British Borneo (1951). In most cases, 
however, the ratios depart from unity 
by small amounts either positively or 
negatively. When the sex ratios for all 
ag(‘s are compared with those for age 
0-1, certain inconsistencies appear. As 
a rule, the sex ratio at birth exceeds 100 
and varies inversely with the frequency 
of prenatal losses. Wliere prenatal losses 
are low, as in the high level-of-living 
areas of the West, the sex ratios at birth 
are usually around 105 to 106. On the 
other hand, in low level-of-living areas 
where the frequencies of pre-natal losses 
are relatively high, sex ratios at birth 
vary around 102. Furthermore, under 
conditions of stable birth and death 
rates and no net migration, mortality 
differentials, which nonnally favor fe- 
males, produce a steady decline of the 
sex ratio with each advance of age, the 
ratio arrives at unity between ages forty 
and fifty, depending on the particular 
schedule of age-speeific inortalit}^ raters 
obtaining, and for the total population 
averages 94 to 97 males \)cr 100 fe- 
males. Tlie principal exceptions to this 
pattern of variation occur where mater- 
nal mortality is high enough to offset 
the relatively low mortality of females 
in the non-reproductive ages. In the 
light of this knowledge, the ratios for 
Turkey seem to be much too high— sug- 
gesting a large underenuineration of fe- 
males. A similar inference may be ap- 
plied to India, the Philippines, Puerto 
Rico, and Venezuela, though the high 
ratios for all ages may be due at least 
partially to high maternal mortality. 
The ratios shown for British Borneo, 
India, and the Union of South Africa are 
curious. When the sex ratio for all ages 


exceeds the ratio for the first year of 
life, one or more of several circum- 
stances may be responsible: (1) tliere 
may have been an underreporting of 
male infants; (2) an underreporting of 
male infants may have been combined 
with an underenumeration of females 
in ages above one year; (3) the ages 
of infant males may have been over- 


TAHLE 18 

Males per truNDREU Females, by Country 
AND Latest Census Year* 



t'l N'SUS 

M \ la ^ 

DRI'K 1 

PI R TTuv- 
'I’M \ ri s 

Country 

Yl \R 

All Ant'S 

Anc 0-1 

British Borneo 

1051 

106 5 

100 3 

India 

1051 

105 6 

102 0 

Union of South 
Africa . . 

10-4(> 

103 5 

06 8 

Yenczuela 

1050 

102 8 

104 2 

PiicTto Rico 

1050 

101 0 

102 5 

'Turkev . 

1050 

101 0 

113 8 

Pliilij)i)ines . 

1048 

100 7 

107 5 

Dormnican Repuh 
li( 

1050 

100 5 

101 2 

('o«;ta Kica . 

1050 

00 7 

104 3 

Hi chiianaland 


00 1 

04 4 

Swo<leri 

1050 

00 2 

106 5 

United States 

1050 

08 6 

103 7 

Deninark 

1050 

08 4 

103 3 

Norway . 

1050 

08 3 

105 1 


1047 

08 1 

103 2 

Mexico 

1050 

07 0 

102 1 

j;ipan 

1050 

06 2 

104 2 

Nij^eria 

1052 

05 8 

07 3 

Haraeuay 

105Q 

05 5 

103 0 

Haiti 

1050 

04 5 

07 6 

Switzerland 

1050 

03 0 

105 5 

Sjiain 

1050 

02 8 

105 0 

\’upodavia 

1048 

02 6 

105 0 

Unite<l Rini^<ioni 

1051 

02 4 

105 4 

Austria . 

1051 

8() 6 

104 0 

Iraq 

1047 

87 2 

♦Soura 

1 from flat i 

in Liiitrd Nal 

lions Derno^ 


i^rdfrhu \ Ciirhook, JfJ’i i 'I'aMr 4, I'miImJ Nations 

I)rmoi;rapliic Y earhook, OOSS), T.iblc .i 

Stated or the ages of female children 
understated; (4j there may have been 
a substantial net immigration of males; 
or (5) there may have been a substan- 
tial net emigration of females. In the 
absence of net migration as a cause of 
unexpected sex ratios, a combination of 
ratios such as that observed in the four 
countries constitutes presumptive evi- 
dence of census errors. Ratios of less 
than ninety-four for all ages— as in 
Switzerland, Spain, Yugoslavia, the 
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United Kingdom, Austria, and Iraq— 
while abnormal, may be due to excess 
war mortality among males or to net 
emigration of males. 

Age shares the universal recognition 
accorded to sex. Its obvious importance 
for a wide range of demographic and 
social phenomena has led every people 
to give attention to age, though with 
varying degrees of precision. Age re- 
stricts participation in reproduction and 
fixes the outer limits on the number of 
babies that can be bom at any one 
time. The age distribution of a popula- 
tion also affects the incidence of mor- 
tality and influences the number of 
deaths that can occur in a given time 
interval. Since physical capability and 
mental maturity are associated with 
age, the roles and responsibilities of a 
society are distributed according to the 
age attained. This is most conspicuous 
in the composition of the labor force, 
but it is visible also in the membership 
of all social categories recognized by a 
society. It is manifested, too, in the dis- 
tinctive age composition of migrants. 
Needless to say, there are large differ- 
ences in the treatment of age in dif- 
ferent societies. 

The age composition of a population 
is a product of the birth, death, and 
migration rates that have operated over 
a period of three to four generations. 
It is a record of the effects of historical 
events that have influenced vital rates 
during the lifetime of the living mem- 
bers of a population. An accurate read- 
ing of that record from the age distri- 
bution of a given census year, however, 
is impossible without the aid of supple- 
mentary information. Still, given the 
present state of knowledge, fairly de- 
pendable inferences about the nature 
of recent and current trends can be 
made from age distribution data. 

The distributions in Table 19 em- 
brace virtually the full range of differ- 
ences among populations about the 
world in the middle of the twentieth 


century. At one extreme are popula- 
tions with two-fifths or more of their 
members under fifteen years of age, a 
little over one-half in ages fifteen to 
sixty-four years, and negligible propor- 
tions sixty-five years of age and over. 
Such a distribution is characteristic of 
a population in which high birth and 
death rates prevail. At the other ex- 
treme are populations with about one- 
fifth of their totals in the youngest age 
group, two-thirds or more between ages 
fifteen and sixty-four, and 7 per cent or 
more in the oldest age group. Popula- 
tions of this type, found mainly in 
Europe, North America, and Oceania, 
are distinguished by low birth and 
death rates. Tlieir peculiar distributions 
have resulted from comparatively re- 
cent declines in fertility, supplemented 
in North America, and Oceania by sub- 
stantial net immigrations. To the extent 
that the large proportions in ages fif- 
teen to sixty-four are the products of 
former high fertility rates, the popula- 
tion at these ages cannot be fully re- 
placed on the basis of the fertility rates 
which gave rise to the groups under 
fifteen years of age. Such populations 
experience rising average ages. The age 
compositions of certain other countries 
are in transitional phases. In Japan and 
Yugoslavia death-rate decline is well 
advanced, whereas birth rates have 
only recently begun to fall. Recent de- 
clines in mortality unaccompanied by 
changes in fertility may account for 
the large numbers under fifteen years 
of age in the Dominican Republic, Para- 
guay, and the Philippines. On the other 
hand, the age composition of Egypt ap- 
pears to have been more or less con- 
stant through the forty years preceding 
the census of 1947 (El-Badry, 1955). 
The dynamics of age composition have 
been analyzed by Lorimer ( 1951 ) with 
various assumptions regarding changes 
in vital rates. 

A high proportion of the population 
in the years of childhood means a 
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heavy dependency burden on the eco- 
nomically active members of the popu- 
lation. There are over 90 persons under 
fifteen and over sixty-five years of age 
for every 100 persons fifteen to sixty- 
four years of age in Paraguay, the Phil- 
ippines, and the Dominican Republic; 
in Switzerland, the United Kingdom, 
and Austria there are fewer than 50 de- 


composition of India and Spain, shown 
in Table 19, since neither of these pop- 
ulations has experienced substantial 
declines of fertility or large net gains 
through migration. Errors of age report- 
ing are of various kinds. In societies 
where illiteracy is prevalent and life is 
primitive, the precise measurement of 
age serves no useful purpose. Accord- 


TABLE 19 

Percentagp: Age Distribution of Selected Populations, 

BY Country, for Latest Census Year* 

Ratio of 
umltT 15 and (>5 


Courito iind 

Unilfi 


(iS and 

and f>\ cr 

Censu'^ V 1 .ir 

IS 

1 5-(,4 

()\ er 

tn IS 

Dominican Republic (lOSO) 

44 5 

52 5 

2 8 

90 1 

P}iilil)j)inos (1948) 

44 4 

52 5 

3 1 

90 0 

Paraj^iiiiyt (1950) 

43 7 

52 2 

3 8 

91 0 

Puerto Rico (1950) 

43 2 

52 8 

3 9 

89 2 

Costa Rica (1950) 

42 9 

54 1 

2 9 

84 6 

Mexico (1950) 

41 7 

54 7 

3 1 

81 9 

Venezuela! (1950) 

41 6 

55 4 

2 8 

80 1 

Biitish Borneo (1951 ) 

39 5 

59 3|| 

1 

()8 6 

'Lurkey (1950) 

3S 3 

58 3 

3 3 

71 3 

Ei^ypt (1947) 

38 1 

58 8 

3 1 

70 1 

Haiti (1950) 

37 8 

58 2 

3 9 

71 8 

Union of South Africa (1946) 

37 5 

57 9 

4 3 

72 1 

J^echuanaland (1940) 

36 3 

58 5 

4 () 

f)9 9 

Jai)an§ (1950) 

35 5 

59 5 

5 0 

(»8 1 

Yugoslavia (1948) 

32 0 

62 3 

5 7 

60 5 

United States (1950) 

26 9 

(A 9 

8 2 

54 1 

Spain (1950) 

26 2 

6() 5 

7 2 

50 2 

Tlcnmark (1950) 

26 2 

(A 5 

9 1 

“^ l 7 

India (1951) 

37 4 

59 0 

3 6 

69 5 

Norway (1950) 

24 ^ 

66 0 

9 7 

51 5 

Switzerland (1950) 

23 5 

66 8 

9 () 

49 5 

Sweden (1950) 

23 4 

69 3 

10 2 

SO 6 

United Kingdom (1951) 

22 2 

6() 8 

11 0 

49 7 

Austria (1951) 

22 9 

06 5 

10 6 

50 4 


* Sonne ( 'onipiili il from data in I jiited \ationt, Demof^ra f>hi( Ytnrhiwk, /(/■> i 'I ahli Inilcd 

Nation^ Prmogralf/iu J tiirhiiDk, f (IV.sSj, 'Falih > I nknown aKt*! Jin oiiiiltLd 
t \djusled for uiuli renunu*ratu»n 

] E\( hiding; juii^dc [lojjulat/oiis, t si imal< il at 67,0(»7 in P*50 
§ ICstimalcd on tin. Iiasis of a 'lainpli diav\n fioin (insiis leturns 
II Ituliides aj;es lS-0<; yiars 
a liitludes a> 4 es 7(J yiars aiul o\ei 


pendents per 100 persons in the pro- 
ductive ages. These data cannot be 
regarded as better than first approxi- 
mations, however. In most parts of the 
world participation in the labor force 
begins before age fifteen and continues 
beyond age sixty-five, as is indicated in 
Table 20.^“ 

The erroneous reporting of age is a 
persistent problem. It is probable that 
this lies behind the unexpected age 


ingly, individuals seldom know their 
ages. In such instances, as in the British 
East African census of 1948 (Martin, 
1953), the practice is to instruct enu- 
merators to estimate individual ages 
within broad categori(\s. Errors also re- 
sult from a preference for certain digits, 
e.g., zeios, fives, and even numbers. 
Technically advanced populations as 
well as less advanced populations ex- 
hibit a digit preference, though to a 



366 


The Study of Population 


lesser degree. Individuals who fear that 
accurate recording will expose them to 
the undesirable effects of economic, 
military, or other official policies may 
report erroneous ages. It is for this rea- 
son that census agencies often protect 
the confidential character of individual 
data. 

Marital status is a third element of 
composition of considerable impor- 
tance. It has direct bearing on the com- 
putation of measures of reproduction 

TAIiLK 20 


PERC'KNTA(;E 01 Kcoxomtcai.i.v AC 'J IVK 
Males among All Mai.ls in Se- 
lected Ages, hy Country* 


Country and 

10- 14 

0 '> \i .1 1-', 

Onsus Year 

V uars 

ami CK « r 

Industrial countries: 

United States (1940) 

1 2 

41 8 

Australia (19.U?) 

3 1 

43 4 

Sweden (1940) 

1 9 

42 0 

Uranre (19,(6) 

U 2 

.SS 7 

Semi- indust rial count/ /Vs- 

japan (HMO) 

14 1 

()4 0 

Italy (1030) 

20 9 

01 8 

Gnvee (1928) 

21 4 

78 8 

VoituRual (1940) 

20 2 

87 0 

janiaira (1943) . 

4 0 

C)2 3 

Panania (1940) 

19 7 

82 9 

Agrknltmal countries • 

IVru (1940) 

22 8 

82 0 

lirazil (1940) 

30 4 

75 1 

Turkey (m5) 

48 7 

79 0 

r.^^vpt (1937) 

()3 4 

85 0 

riiili])piiies (1939) 

20 5 

53 1 

U.S.S.R. (1920) 

38 0 

C)<) 3 

* Adiiptcfl fiom Jolin D Dura 

ml. “I'ttpul 

.it ion Sli m t nil 

as a r.u loi in M.iiipovscr and J )i |n 

mil m \ I’lol 

Mrnis i)| 1 mU‘r- 

di-vtloju-d Comiti K in 

H Unlit hn o 

/ lilt ( tiiitil A a- 

lions. No 1 (Nfw ^luk L'nitid N. 

i lions, 19S4 

). 'l.d)l.‘ 1, j) 4 


(subject to the extent that illegitimate 
births are socially stigmatized). Data 
on marital status distribution describe 
the behavior of a population in the 
formation and dissolution of marital 
unions. When viewed comparatively, 
such data are useful indicators of so- 
cial, economic, and cultural difhacnccs 
among countries. An illustration is pro- 
vided in Table 21. In India 18 per cent 
of the males and l(\ss than 4 per cent 
of the females fifteen years of age and 
over are single, while in Ireland tlie 
comparable proportions are 55 per cent 


and 45 per cent. It is clear that the fre- 
quency of marriage is higher and that 
the average age of marriage is lower in 
India than in Ireland. Although the 
comparison points to a significant dif- 
ference between the societies of India 
and Ireland, the basis of the difference 
is not apparent. It could reflect differ- 
ences in the length of training and 
formal schooling, in economic oppor- 
tunities, or in othca- aspects of the social 
structures. Comparisons of marital sta- 
tus distributions provide a basis for im- 
portant research questions. It may be 
.significant that the largest proportions 
married are found, with one or two ex- 
ceptions, in non-Cliristian countries, 
while the smallest proportions married 
occTir in Chiistian countries in which 
Roman Catliolicism predominates. The 
sex differences in tlie proportions wid- 
owc'd are noU'worthy. Thiy are due to 
sex differences in inoitality and to dif- 
ferences in opportunities for remar- 
riage. In g(‘n('ral, where the proportions 
marri('d aie high, the proportions wid- 
owed are also high. 1’he disparity be- 
twc'C'n th(' sc'xes is widened in areas 
when' recent wars havi* taken a heavy 
toll of mail s. 

An accurate classification of popula- 
tion by marital status presents serious 
dilficultii's. Till' principal ainbignity oc- 
curs in coniK'ction with the definition 
of the manied. C^oiiples living in com- 
mon law or consensual marriages may 
or may not report tluanselves as mar- 
ried, depending not only on the legal 
status of such unions in their locality 
but also on their knowle-dge of that 
legal status. .\n increasing number of 
national census offieexs are making spe- 
cial efforts to se'curi' an accuratci re- 
porting of the consi'iisually married. A 
.second source of unce'rtainty regarding 
who is married arises from se]')arations 
which may be dc facto or legal. How 
are the separated mi'inbers of a mar- 
riage union to be classified, and does 
the answer apply uniformly to both le- 
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gal and consensual marriages? Although 
the way such questions are treated may 
depend on the uses to be made of the 
information, an official census agency 
must adapt its statistics to the most 
general use. The current tendency, 
therefore, is to report the separated as 
a distinct class. Perhaps some of these 
considerations account for the failure 


of the degree of familiarity with cul- 
ture and the receptivity to new ideas 
and information on the part of individ- 
uals. In this sense, educational status 
has direct relevance for a wide array 
of concerns, ranging from measure- 
ments of fertility, morbidity, mortality, 
and other demographic events to in- 
ventories of the human resources of so- 


TAIU.E 21 

PERCE\TA(iE Distribution of Persons Fifteen Years of Age and Over, 
BY Marj i al Status, by Sex, and by Country* 
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Wid- 

I)i 
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M.ir 

Wid- 1 

Di j 
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Tut.il 

Sinf'h' 





Iota I 1 

Sin>dc 








ru'd 

i)W(“d 

vort cd 

kriDW'n 



ruil 

ovvi'd 

V (ir( I’d 

k nown 

India (1911) 

100 0 

IS 1 

71 1 

s St 



KM) 0 

1 () 

70 5 

25 9t 



Jiultiuria (1914) 

100 0 

24 2 

70 7 

4 (> 

4 

1 

KM) 0 

16 9 

70 6 

12 0 

t 

1 

Turkey (191S) 

100 0 

25 1 

71 6 i 

2 5 

.1 

1 

100 0 

12 2 

65 9 

20 9 

7 

1 

USSR. 

100 0 

29 7 

65 4 

1 9 

5 

5 

100 0 

22 9 

59 2 

16 4 

1 1 

4 

France (1946) 

100 0 

10 5 

62 4 

5 5 

1 2 

1 

KM) 0 

25 0 

54 9 

17 <) 

1 5 

7 

Ef-vpl (1<M7) 

100 0 

11 2 

94 7 

2 7 

1 2 

2 

KM) 0 

11 7 

()5 1 

19 1 

2 0 

1 

)a|);in (1<M()) 

100 0 

12 1 

60 9 

5 4 

1 t 


100 0 

21 2 

()1 6 

15 4 

1 8 


Australia (1947) 

100 0 

: 12 s 

61 8 

1 9 

9 

6 

100 0 

26 1 

61 5 

10 8 

1 0 

4 

U.S. (1940) 

100 0 

; 11 2 

61 2 

4 1 

1 1 


KM) 0 

25 8 

()1 0 

11 5 

1 7 


Dcnmaik (1945) 

100 Oi 12 4 

60 9 

4 C) 

1 '>i 

.2 

100 0 

28 8 

58 8 

9 4 

2 8i 

2 

Kncrland and 

1 












Wales (1911) 

1 (K) oi 15 6 

59 2 

5 0 
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100 0 

15 1 

51 4 

11 1 
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Sweden (1915) 

' 100 01 lo 2 

56 7 

4 <> 

1 I 

1 1 

100 0 

1 12 1 

55 1 

9 7 

1 6 

1 1 

Italy (1916) 

' 100 0 

17 4 

57 1 

5 1 



1 100 0 

11 1 

5^ 9 

n 0 



Canada (1941 )§ 

I 100 0 

1 ,V) 7 

=^5 2 

4 0 

1 0| 

1 

100 0 

11 0 

5() 9 

8 7 

1 li 

1 

S[)ain (1940) 

: 100 0 

41 1 

5? 1 

5 6 



' 100 0 

17 7 

47 7 

14 6 



lirazil (1940) 

1 100 0 

! 41 1 

51 9ii 

1 7 


1 

i 100 Oi 

17 2 

51 9|| 

10 7 


2 

Finland (1910) 

1 100 0 

44 7 

50 5 

4 2 

() 


1 KM) 0 

19 9 

4(> 

12 8 
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Chde (1940) . 

i 100 0 

4S 7 

4() 8 

4 5 



KM) 0 

12 1 

46 1 

11 1 



Jieland (194()) 

i 100 o! 55 1 

, 1 

! 1 

19 5 

5 4 
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100.0 

41 9 

1 

42 7 

12 4 
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t Iti' hides (|'\')ic ( d 

§ I’Athuk'- \i Iniindhiiid 
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of the number of married males to 
equal tlie number ot marri(‘d {((males in 
over 120 pojmlalions listed in tlu^ Dc- 
rnoiiraphic Yrcn'l)o()k, 1954 (Unitixl Na- 
tions, 1055, pp. 1 '36-94). 

The importance of education in the 
modern world is so evident that it needs 
no exposition. As a demographic char- 
act(Tistic, educational status is used as 
an indt'x of level of sophistication, of 
socioeconomic position, or, in general. 


eieties and th(' possibiliti(*s of systenuit- 
ie social change. It is for such rciasons 
that educational data arc collected by 
th(( census agencies of most nations. 

The simplest measures of the educa- 
tional level of a population is the fre- 
quency of illiteracy. Table 22 presents 
illiteracy rates, by sex, for a number of 
selected countries. It will be observed 
that illiteracy, for both sexes as re- 
ported by the various national cen- 
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suses, varied from 92 per cent in Indo- 
nesia to 1 per cent in Finland. The 
range is somewhat larger for females 
than for males. In fact, the frequency 
of illiteracy is substantially higher for 
females in all areas except those in 
which very low rates prevail, i.e., Can- 
ada, France, and Finland. Although the 
countries shown in Table 5 were se- 
lected only to show the range of differ- 
ences, many countries in which illiter- 


vidual can read and write, and some 
supplement such a question with others 
concerning ability to read only and, in 
a few instances, ability to write. The 
supplementary questions on ability to 
read and ability to write make possible 
identification of the semiliterate. Even 
so, the level of the ability to read and 
write is usually undetermined. In some 
censuses the literacy questions pertain 
to any language, while in others they 


TABLE 22 

Illiteracy by Sex, for Selected Countries, with Census Year 
AND Minimum Age at Which Question Was Asked* 




Minimttm Age 






AT VV'llKH 





C'l Nsrs 

(JnF’STKiN 

PlRCI NTAGI lT,I,lTFR.\Tr 

COUNIRY 

V» ^k 

Was AsKri> 

Total 

Male 

1' emalc 

IiKlonesia 

mo 

15 

92 

85 

97 

India 

1931 

5 

01 

85 

08 

lo^ypt 

1937 

5 

85 

77 

94 

'I'urkcy 

1945 

0 

70 

56 

83 

Nicara^^ua 

1940 

7 

63 



Malaya 

1947 

15 

62 

43 

84 

Burma 

1931 

10 

90 

39 

82 

Brazil 

1940 

5 

57 

52 

92 

Peru 

1940 

() 

57 

45 

98 

Portugal 

1910 

7 

49 

40 

59 

(^oloml)ia 

193K 

7 

44 

42 

49 

('ey Ion 

1949 

5 

42 

30 

59 

Greece 

1928 

10 

41 

23 

58 

Philn)T)ines 

1948 

1() 

40 



('bile 

1940 

7 

28 

26 

30 

Yu^^islavia .. 

1948 

11 

25 

15 

34 

Sjiain 

1940 

10 

23 

17 

29 

Italy 

1931 

10 

22 

18 

25 

Argentina 

19 47 

14 

14 



Canada 

1931 

10 

4 



I 'ranee 

1939 

10 

4 



Em land 

1<)30 

10 

1 




* Soiirci’ O, /’</(/' and l-dgurcs (Ntw ^oik, 


acy is prevalent have never taken a 
census. And many countries in which 
illiteracy rates approximate zero have 
ceased to ask questions about literacy 
in their censuses. 

The comparability of the rates shown 
in Table 22 leav(‘s much to be desired. 
The minimum ages to which the liter- 
acy data apply vary from zero to fif- 
teen; hence the base population on 
which rates are computed differs from 
country to country. Furthermore, cen- 
sus questions are phrased in various 
ways; some a.sk only whether the indi- 


apply to specific languages. The Popu- 
lation Commission of the United Na- 
tions has urged adoption as a criterion 
of literacy the ability to read and write 
a simple message in any language. 
Given standard procedures in all of the 
items that have been mentioned, prob- 
lems of comparability will persist as a 
result of differences in language uni- 
verses and in accumulated literatures. 

Of course, measures of the frequency 
of literacy arc at best a crude evidence 
of educational composition, except for 
countries where relatively little formal 
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schooling is available. Where feasible, 
however, educational composition is 
best described in terms of the number 
of years of school completed and the 
numbers enrolled in school, by age and 
sex. Although twenty-nine of the fifty- 
three censuses surveyed by the Popu- 
lation Commission of the United Na- 
tions (United Nations, 1949, p. 80) in- 
cluded questions on the level of educa- 
tional attainment, the question was not 
asked of all members of the popula- 
tions in all cases. Only twenty-three 
censuses included questions on school 
attendance, and irregular application 
to the populations concerned is also 
characteristic of the censuses. 

To the extent that nationality differ- 
ences in a population represent differ- 
ences in mode of life, in political align- 
ments, or in other phases of collective 
life, they enter into considerations of 
composition. As elements of composi- 
tion, nationality characteristics may 
appear in either one of two forms. In- 
digenous nationality groups may have 
been combined into a single political 
entity by conquest, treaty, or federa- 
tion, as in Switzerland, Czechoslovakia, 
and the Balkan countries. Often these 
groups remain as permanent ethnic en- 
claves in the larger population. On the 
other hand, nationality differences may 
be transitory, changing their complex- 
ion from time to time as waves of im- 
migrants succeed one another and sub- 
sequently lose their identities in the 
common culture of a hospitable state. 
Such has been the experience in the 
American countries and, most recently, 
in Israel. In those circumstances na- 
tionality differences can be sustained 
for not more than two or three genera- 
tions after immigration has ceased. Na- 
tionality composition, in other words, 
does not in all cases lend itself to com- 
parative treatment. 

Another problem arises from the lack 
of a simple, standard classification to 
which the world’s diversity of national- 


369 

ity or ethnic types may be reduced. 
TTie progeny of mixed marriages add 
furtlier complications to the classifica- 
tion of types. A partial solution to these 
difficulties is found in the substitution 
of the citizenship concept for national- 
ity. Although citizenship carries some- 
what different connotations, its greater 
adaptability to statistical requirements 
compensates for the loss of meaning. 
Citizenship composition, moreover, is a 
matter of obvious administrative inter- 
est. 

Although this discussion does not ex- 
haust the range of content subsumed 
under the term “population composi- 
tion,” enough has probably been said 
to indicate which kinds of data are in- 
volved and what their variability may 
be. Each element of comyiosition pos- 
sesses unique properties and is subject, 
therefore, to errors peculiar to itself. 
The task of achieving census accuracy 
is actually a multiplicity of tasks, each 
specific to a particular type of data. 

The improvement of composition 
data presents different problems in dif- 
ferent parts of the world. In highly or- 
ganized modern states with long ex- 
perience in census-taking, improvement 
is largely a matter of perfecting census 
procedures or of securing more ade- 
quate financing of census activity. Some 
sources of error, however, seem to be 
inherent in the periodic character of 
the census, especially in the problems 
of staffing. Mobilizing a large staff of 
enumerators for short-term employ- 
ment results in problems of selection, 
incentive, and careful field supervision. 
Where enumerators are drawn from the 
ranks of civil officials, such problems 
are less serious. Even so, the scope of 
the task is so great that it admits many 
opportunities for error. Sampling pro- 
vides a solution to this as well as to 
other faults in census-taking; it offers 
the possibility of maintaining a perma- 
nent staff of skilful and experienced 
enumerators. Until sampling becomes 
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general practice, the problems of con- 
trolling enumerator behavior will con- 
tinue to be a major preoccupation of 
c('nsus agencies. 

In crountries which have had little 
experience with census practices, the 
improvement of population data is 
bound to be a discouragingly slow 
process; for it requires more than a 
census model and a staff of competent 
technicians. A reasonably reliable cen- 
sus depends ultimately on the popula- 
tion's appreciation of the administra- 
tive needs for such data. Sophistication 
of this kind cannot be expected where 
communications are undeveloped and 
illiteracy is prevalent. Under such con- 
ditions, it is even unlikely that govern- 
ment officials will supply adequate 
funds for an efficient statistical agency. 
GoverniTumt irresponsibility has its 
counterpart in the citizens' lack of trust 
of government often manifested in 
suspicion and hostility toward a cen- 
sus. Census data can only be as accu- 
rate as the replies to enumerators' in- 
quiries. Durand (1950, p. 188) has ob- 
.servi'd that by lenient tests gross cen- 
sus errors prevail in African countries 
and are frequent in Asiatic and liatin- 
Ainerican countries. Most of the conn- 
tiies which have never taken a census 
aix^ in tlu* same continental areas, and 
it is in tliese parts of the world where 
p('Ople arc least prepared to render ac- 
curate information about themselves. 
Indeed it is difficult to understand how 
demographic data for the populations 
of the so-called underdeveloped coun- 
tries can be improved more rapidly 
than the maturation of their societies to 
higlu‘r levels of organization. The qual- 
ity of demographic data is, among other 
things, an index of the degrt'e of social, 
economic, technical, and political de- 
velopment attained by a population. 

METHODS AND APPLICATIONS 

It has been seen that age and sex are 
pivotal characteristics in analyses of 


composition; the distributions of all 
other characteristics are contingent in 
one way or another on age and sex dis- 
tributions. This results not alone from 
the fundamental social and economic 
importance of age and sex but also 
from their independent variability. As 
biological properties of individuals, age 
and sex arc in no way deteiTnincd by 
marital status, education, or other such 
demographic traits. Furthermore, both 
age and sex are intrinsically subject to 
systematic variation which can be 
known in advance of the actual event. 
That is, with given numbers of births 
and deaths, a given age schedule of 
mortality, and no migration, an ex- 
pected age and sex composition will 
emerge. 

The systematic variation of age may 
be illustratexl with the stationary popu- 
lation, a k(*y concej)t in demographic 
work. This concept denotes a popula- 
tion in which births and deaths are 
equal and which has the age composi- 
tion of the life table. Th(' stationary 
populations shown in I'able 23 are 
those of countries selected to represent 
different k'vels of mortality. The per- 
centage di Uiibutions show the survival 
freqiKmcies at each age resulting from 
the country's age schedule of mortality 
for a given calendar year (or mid- 
year). India, with the highest level of 
recorded mortality of all countries em- 
ploying modern statistical practices, 
has a stationary population with a fifth 
or more of the total in the 0-9 year age 
group and only 7 to 8 pc'r cent 60 years 
of age and over. New Zealand, with 
one of the lowest levels of mortality, 
has but Olle-se^'enth of its total station- 
ary population in the 0-9 year age 
group and over 19 per cent at ages 60 
years and over. 

A related concept is that of the stable 
population, onc^ with constant age-sex- 
specific mortality rates, constant age- 
specific fertility rates, and a constant 
sex ratio at birth. Such a population 
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has a fixed rate of natural increase and 
an unchanging, or stable, age and sex 
composition, the mathematical relations 
in which were developed by Lotka 
(1939). Although the stable popula- 
tion is a mathematical construct, El- 
Badry (1955) has observed, after ad- 
justment for classification errors, a close 
approximation to stable conditions in 
the actual population of Kgypt through 


trinsic death rate, defined as the total 
death rate in the stable population, the 
lower the average age of the popula- 
tion. With natural increase rates un- 
controlled, such a relationship does not 
obtain, as a comparison of the stable 
age compositions for a given country 
at different levels of natural increase 
shows. In other words, it is only in the 
stationary population, i.e., where natu- 


TABLE 23 


Stationary Popin.ATioNs for SFXEcrED Countrik^^* 



Iiiil 1 a 

nOfP.Ln 

LI Sal- 
v.uU.r 

Art-'cn 
tin ii 

1 r iiu (• 

United 

\ t‘W 

ZtMl.ind 

S( \ .111(1 A,'t 



l‘)v4 

1*417 


10 V4 M 

10 SO- .S 4 

Midi 

Total 

100 0 

100 0 

KK) 0 

KK) 0 

100 0 

KK) 0 

100 0 

0- 

22 2 

20 7 

16 6 

15 6 

14 9 

14 7 

14 2 

10-19 

18 8 

18 4 

15 6 

15 2 

14 7 

14 5 

14 1 

20 29 

16 9 

16 8 

14 7 

14 9 

14 4 

14 3 

13 9 

30-39 

14 6 

14 8 

13 6 

14 6 

14 2 

14 0 

13 7 

40-49 

12 0 

12 3 

12 4 

13 4 

13 3 

13 4 

13 3 

50-59 

8 6 

9 2 

10 7 

11 8 

12 0 

12 0 

12 3 

60-69 

4 9 

5 4 

8 4 

8 7 

9 5 

9 4 

U) 1 

70-79 

1 7 

2 1 

5 3 

4 () 

5 5 

5 6 

6 2 

80 and over 

3 

3 

2 7 

1 2 

1 5 

2 1 

2 2 

I'tmah ■ 

Total 

100 0 

100 0 

KK) 0 

KK) 0 

100 0 

100 0 

KK) 0 

0- 9 

22 3 

19 9 

16 0 

14 7 

13 7 

13 7 

13 5 

10-19 

18 7 

17 9 

15 1 

14 4 

13 6 

13 6 

13 4 

20-29 

17 1 

16 3 

14 4 

14 0 

13 5 

13 4 

13 3 

30-39 

14 5 

14 5 

13 5 

13 7 

13 3 

13 3 

13 2 

4(K-49 

11 4 

12 3 

12 4 

12 9 

12 9 

12 9 

12 9 

50-59 

8 3 

9 5 

11 0 

11 9 

12 1 

12 0 

12 2 

60-69 

5 1 

6 1 

8 8 

9 9 

10 5 

10 4 

10 6 

70 79 

2 1 

2 9 

5 7 

6 3 

7 4 

7 3 

7 6 

(SO and over 

5 

6 

3 1 

2 2 

3 0 

3 4 

3 3 

Life fuitiuny id 

d<’C (} 

Mak 

^2 4 

37 

49 9 

59 9 

()3 6 

()S 5 

()8 3 

Female 

31 7 

40 0 

52 4 

61 4 

()9 3 

71 0 

72 4 


* Sou, 1 1 1 >1 ni ir ru [>/iu \ < \t \\ ^l)IK I iiiti (1 Nalioii-, 

t oil (l.il.i lor uii urea uMli iiilialut oiU iii 

1 I la SI (I oil .1 4 !)('] 1 1 lit ,a.iipli oi ilu ri it ivi' population 
5 Lxclusivc ()j tilt* Saar 


the forty years from 1907 to 1947. Illus- 
trations of stable populations with dif- 
fering intrinsic vital rates, as worked 
out by Loriincr (1951), are shown in 
Table 24. Tlie effects of dificTing age 
seh(‘dules of mortality may be deter- 
niined by comparing tlie ag(' composi- 
tions in corresponding rows for each of 
the three countries listed in the stub of 
the table. For example, where natural 
increase is held constant at —5 per 
thousand per year, the higher the in- 


ral increase is 0, that age composition 
is entirely a function of the age sched- 
ule of mortality. 

The stable population is used pri- 
marily for 'examining the relationships 
between age and sex composition and 
vital rates. Were it not for the time and 
the detailed data required for comput- 
ing the stable population, it undoubt- 
edly would have a much wider applica- 
tion in demographic work. The station- 
ary population is a more available tool. 
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Detailed life tables are prepared pe- 
riodically for many areas, and where 
these are lacking, the construction of 
abridged life tables is a relatively sim- 
ple matter. Consequently, the station- 
ary population and the principles it in- 
volves find veiy general use in the ad- 
justment and correction of demograph- 
ic data. 

For example, if age is reported cor- 
rectly, the ratio of the number in one 


Since there has been no sharp change 
in mortality experience within the pe- 
riods embraced by adjacent age groups, 
shown in Table the irregularities in 
the age ratios may be due, as Coale 
(1955) points out, either to unusual 
cohort size brought about by past mi- 
grations or to the tendency toward 
preferential age reporting. Coale's cor- 
rection for unusual cohort size is to di- 
vide each age ratio by an adjusted av- 


TABLE 24 

Stable Poput^ations with Sei.ected Schedules of 
Mortality and Rates of Change* 


Country 

AND Datk 

OF Life 
Tahlf 

RaTI' ok 
Natural 
Tncrlasl 
()•! R 
Tjioli- 
sand) 

iNTRlNsrC 

Vital Ratls 
(per Thousand) 


Pi RCINTAOT' OF ToiAL PoT'ULATloM IN 

Sl'J' t IHI'D Aoi S 


Birth 

Rale 

Death 

Rate 

0-14 


15-19 

20 -19 

SO-SQ 

00-64 

o'! and 
Over 

New Zealand 

- 5 

12 35 

17 35 

18 4 

65 4 

6 1 

39 8 

13 1 

6 1 

16 2 

1931-38 

0 

14 94 

14 94 

21 4 

65 0 

7 0 

40 5 

12 1 

5 4 

13 6 


5 

17 «7 

12 87 

24 7 

64 1 

7 7 

40 7 

10 9 

4 7 

11 2 


10 

21 08 

11 08 

! 28 1 

62 7 

8 3 

40 5 

9 8 

4 1 

9 2 


20 

28 52 

8 52 

35 3 

58 8 

3 4 

38 9 

7 6 

2 9 

5 9 

Japan 

- 5 

18 50 

23 50 

22 9 

66 7 

7 5 

42 0 

12 1 

5 1 

10 4 

1926-30 

0 

21 90 

21 90 

26 1 

65 3 

8 2 

41 9 

10 9 

4 4 

8 6 


5 

25 65 

20 65 

29 5 

63 6 

8 8 

41 3 

9 7 

3 8 

7 0 


10 

29 70 

19 70 

32 9 

61 5 

9 3 

40 4 

8 5 

3 2 

5 6 


20 

38 83 

18 83 

40 1 

56 4 

10 ? 

37 7 

6 4 

2 2 

3 5 

India 

- .S 

32 73 

37 73 

31 6 

64 3 

9 6 

44 1 

7 9 

2 7 

4 1 

1921-31 

0 

37 40 

37 40 

34 8 

61 9 

10 1 

42 7 

6 9 

2 3 

3 3 


5 

42 39 

37.39 

38 1 

59 3 

10 4 

41 0 

5 9 

1 9 

2 6 


10 

47 64 

37 64 

41 4 

56 6 

10 8 

39 2 

5 1 

1 6 

2 0 


20 

59 12 

39 12 

47 9 

50.8 

11 2 

35 1 

3 6 

1 0 

1 2 


♦Source. Lorimcr (1951), p J2 


age group to the average of the num- 
ber in two adjacent age groups should 
approximate unity. This assumes a pat- 
tern of variation through the age range 
such as that found in the stationary 
population. The close approximation of 
age ratios to unity in the United States 
stationary population is observable in 
Table 25, though substantial departures 
from unity begin to appear after age 
35. By contrast, age ratios for the enu- 
merated population show fairly radical 
fluctuations from what is expected. 


erage of the age ratios for the respec- 
tive cohort in every census in which it 
has been enumerated. Deviations from 
unity after that correction has been 
made are attributable to the heaping 
effects of age preferences. Coale’s cor- 
rected ratios show clearly a tendency 
toward five-year age heaping. Some 
gain in accuiacy would result, however, 
from a prior weighting of the age ratios 
in the enumerated population by the 
corresponding ratios in the stationary 
population. 
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Myers’ “index of preference” provides 
another test, based on a single-year age 
distribution, of the extent to which age 
is misclassified owing to reporting er- 
rors. If age were correctly reported, a 
summation of individual year age 
groups at each digit of age from 0 
through 9 should yield approximately 
10 per cent of the population for each 
digit of age. One-half the sum of the 
deviations from 10 per cent in the ac- 
tual population constitutes the “index 
of preference.” As stated, the method 
includes a slight bias, for in any decen- 
nial age class, e.g., 10-19, the numbers 
of people decline at each higher digit. 
Hence the numbers at digits below 5 
exceed 10 per cent, while those at digits 
above 5 fall below 10 per cent. The 
blended method, developed by Myers 
(1940 and 1954), eliminates that bias. 
This method involves summing the 
digit populations ten times, using start- 
ing ages 13 to 22, successively. The ten 
series of sums are then added together 
and the combined figure for each digit 


distribution in any large population of 
ages is random. 

An application of the blended meth- 
od is shown in Table 26. The heaping 
at digits 0 and 5 is pronounced. Just as 


TABLE 25 

Ratios of Population in Given Age Groups 
TO Average of Populations in Two Adja- 
cent Age Groui’s, United States Sta- 
tionary AND Enumerated Populations 


ST^T^OV\KV 

P()I>l!L\Tli)\' 

1919-M 


Evrui ll^T^D 
Pm'ULATION 
IQSO 


Dk'.it of A('.i. 


18H() 


'Fotai 

Index 


16 

6 

6 

S 

8 

Id 

9 

8 

10 

8 

100 0 
10 4 


1890 

15 1 

7 4 
9 7 
9 1 
9 0 

12 d 
9 (, 

8 9 
10 4 

8 5 
1(K) 0 
7 8 


1900 

Id 2 

8 d 

9 8 
9 d 
9 5 

11 d 
9 4 
9 d 
10 2 
9 7 
1(X) 0 
4 7 


Ac.i 

Mdir 

Tialc’ 

Malt’ 

Fe- 

male 

5 9 

9W 

999 

9()4 

967 

ID 14 

001 

(XX) 

944 

928 

15 19 

001 

001 

947 

9d6 

20 24 

(X)1 

(X)1 

990 

1 014 

25 29 

0(K) 

001 

1 ()()2 

1 066 

dO d4 

(K)2 

001 

981 

984 

d5 39 

004 

(X)2 

1 0d2 

1 0d7 

40-44 

(X)6 

(XU 

1 (X)6 

998 

45 49 

(X18 

(X)5 

986 

983 

50 51 

012 

007 

1 010 

1 014 

55 59 

014 

010 

1 Old 

1 007 

60 64 

016 

014 

1 (X)1 

976 

()5-6<> 

016 

022 

1 (U6 

1 076 

70 74 

on 

028 

918 

958 

75- 79 

986 

018 

942 

955 

K 26 

f.KCENTACJE 01 I'lIK 'I'o'I \1. P( )PIJT. \TION, 

, BY ('ENSUS Year, 1880 1950* 


Cl NSI'S 

191(1 

19 Ml 

19 HI 

1910 

I950t 

Id 2 

12 4 

12 d 

11 6 

11 2 

7 7 

8 0 

8 0 

8 5 

8 9 

10 2 

10 2 

10 d 

10 4 

10 2 

9 2 

9 4 

9 4 

9 6 

9 7 

9 4 

9 4 

9 () 

9 7 

9 7 

11 5 

11 d 

11 2 

10 7 

10 6 

9 6 

9 7 

9 6 

9 6 

9 8 

9 1 

9 A 

9 d 

9 6 

9 7 

10 7 

10 6 

10 5 

10 d 

10 2 

9 4 

9 6 

9 8 

10 0 

10 1 

l(K) 0 

1(X) 0 

KX) 0 

KX) 0 

KX) 0 

5 6 

4 5 

4 d 

d 0 

2 2 


* Source Myers 0954), [) 828 
t Hast’d (3n 20 per cent s.imiiN 


reduced to a percentage of the total. 
The index remains half the sum of the 
deviations from 10 per cent. The “in- 
dex of preference” does not draw its 
assumptions from the stationary popu- 
lation; the assumption is that the digit 


noteworthy is the evidence of increas- 
ing accuracy of age reporting by the 
population; the index has declined con- 
tinuously from 10.4 in 1880 to 2.2 in 
1950. 

Given grouped age data and either 
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no singlo-yoar distributions or demon- 
strably erroneous single-year distribu- 
tions, it is still possible to distribute the 
grouped data by single years by one of 
several graduation procedures. The 
most widely used procedure is the ap- 
plication of the Sprague multipliers 
( JafFe, 1951, pp. 94 ff.). This method 
extrapolates from reasonably accurate 
five-year group totals single-year num- 
bers which sum to the actual number 

TABLE 27 


Malks per ITiimjret) Femai.es tn ttte Sta- 
tionary AND Native Wjute Popin.A- 
TioNS, BY Age, Unej'ed States 
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5 
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2 
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8 
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3 

95 

4 
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9 

95 

5 
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102 
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age groups (5-9 and 90-94). Graphic 
methods of graduation are usually em- 
ployc'd in the two age groups at the 
cuds of the age rangt% though several 
improved mathematical procedures are 
available for the purpose. 

The stationary population senaxs also 
as a basis for testing the accuracy of 
census enumerations of sex, by age. A 
population not subject to changes 


through migration, such as the native 
white population, including those liv- 
ing abroad, should have age-group sex 
ratios comparable to the sex ratios of 
corresponding age groups in the sta- 
tionary population. Although the sex 
ratios for the total stationary and the 
total native white populations of the 
United LStates shown in Table 27 are 
not significantly diflFcrent, the age- 
group comparisons reveal imposing dis- 
crepancies. In the native- white popu- 
lation sex ratios drop below unity at 
age 20-24 instead of age 50-54, as in 
the stationary population. At ages 
above 60 the ratios among native 
whites are considerably higher than the 
expected ratios. The two columns in 
Table 27 are not complc'tely compara- 
ble because the stationarv population 
is derived from the life table for the 
total Unitc'd States population rather 
than from that for native whites only. 
The native white ratios, moreover, have 
not been adjusted for military mortal- 
ity. 

Some of the difTerence betw('en the 
two columns of Table 27 is due to the 
cah'udar year basis of th(' stationary 
population, in contrast to the cohort 
composition of the native white' popu- 
lation, each cohort in which has ]Dassed 
through elilFcrent mortality ex]H'riences. 
I’his iiicousistencv may bc' rt'solved by 
substituting expected sex ratios based 
on a cohort life table) for the stationary 
pe)pulatie)n ratios, as Coale has de)ne 
(1955, pp. 17-19). The expected sex 
ratio is ce)mputed from the products of 
the survival rates for each dee^ennium 
in which the cohort has been in the 
population. For example, the expected 
se'x ratie) for the age group 30-34 in 
1950 is derived by multiplying the sur- 
vival ratie) of age 20-24 to age 30-34 in 
1910-50 by the survival ratio f)f age 10- 
14 to age 20-24 in 1930-40 by the sur- 
vival ratie) of age 0-4 to 10-14 in 1920- 
30 for each sex. The resulting male 
value' is tlu'u divieled by a ce)rrespond- 
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ing female value and multiplied by ulalions of unmarried persons of each 
1.055, the sex ratio at birth, to arrive at sex. Hajnals (1950, pp. 407-9) nup- 
an expected sex ratio for a given cohort, tiality table incorporates the principle 
Survival ratios may be applied to of the attrition table in simplified form, 
successive cohorts in order to test the In Table 28 columns 2 and 3 show first- 
accuracy of census reporting of various maniage probabilities. C^duinn 4 is the 
other demographic characteristics. In cumulative product of the probabili- 
estimating the accuracy of the enu- tics in column 3; column 5 shows the 
meration of foreign-born populations, differences between successive figures 
for example, when the ten-vear survival in column 4; the survival ratios in col- 
lates from an appropriate life table' arc umn 6 are derived from a single-person 
applied to the age distribution of the life table; and column 7 is the product 
foreign-born in 1940 and the results ad- of columns 5 and 6. The figures in col- 

TAHLE 28 

]*’EMALE First Marriages According to 1038 Nup tiality, England and Wales* 
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cohort of births through a period of 
years, lends itself to many uses beyond 
the measurement of census accuracy. It 
has had frequent use in population pro- 
jections, particularly short-run projec- 
tions of specific population groups, 
such as school-age children and en- 
trants into the labor force. Siegel and 
Hamilton ( 1952 ) have explored the ap- 
plicability of cohort analysis for esti- 


nomena varies by age and sex, the dis- 
tributions of these characteristics can 
exert a large influence on the magni- 
tudes of various demographic rates and 
measures. Differences between crude 
birth, death, or marriage rates— for ex- 
ample, between the populations of two 
or more areas or of two or more time 
periods— may be due to differences in 
age or sex composition as well as to lo- 
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Procedure for the Standardization of the Total (Crude) Death Rates of 
Maine and South Carolina, 1930* 
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mating net migration (see Price, 1955). 
Whelpton (1954) has developed co- 
hort fertility tables, with birth-order 
parity, marital status, and fecundity 
controlled, as a refinement of measures 
of net reproduction. And Hajnal 
(1953) has employed cohort analysis 
to estimate the proportions marrying at 
various ages from the proportions sin- 
gle at earlier ages. These and other ap- 
plications of cohort analysis are treated 
elsewhere in the present volume and 
therefore need no elaboration here. 

Since the incidence of many phe- 


cal peculiarities in fertility, mortality, 
or marriage. Hence, in many compari- 
sons it is desirable to remove the ef- 
fects of differential age or sex distribu- 
tion. A widely used device for exercis- 
ing the desired control is standardiza- 
tion. In direct applications of this tech- 
nique the age composition of a “stand- 
ard population” is substituted for the 
actual age composition, and the age- 
specific frequencies obseiwed in the ac- 
tual population are applied to the 
“standard” age distribution to obtain 
an adjusted or standardized total rate. 
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An illustration is provided in Table 29. 
While the comparison of crude death 
rates of 13.9 and 13.0 per 1,000 popu- 
lation for Maine and South Carolina 
favors South Carolina, the diflFerence 
between the standardized rates, 12.0 
and 17.2, respectively, is in the opposite 
direction. 

Alternative methods of holding con- 
stant the eflFects of compositional varia- 
bles include indirect standardization 
and the closely related "method of ex- 
pected cases” proposed by Westergaard 
(see Woodbury, 1922, and Turner, 
1949). The indirect method of stand- 
ardization is particularly applicable 
when the age-specific rates of the phe- 
nomenon in question are not available 
for all populations compared. This 
method simply applies the age-specific 
rates observed in one population 
(which then becomes the standard 
population) to the observed age dis- 
tributions of tlie other populations. The 
sum of the products for each popula- 
tion is the expected frequency, the fre- 
quency that would have occurred had 
the adjusted population had the age- 
specific rates found in the standard 
population. The indirectly standard- 
ized rate is then obtained by multiply- 
ing the total or average occurrence rate 
in the standard population by the ratio 
of the observed to the expected num- 
bers in the second population. (See 
Linder and Grove, 1933, pp. 69-71; 
Jaffe, 1951, pp. 44 ff.) 

The principal problem involved in 
the standardization procedure is that 
of selecting an appropriate standard 
population, for the standardized rate is 
affected by the choice of standard. In 
many instances the problem is not a 
serious one, especially where the ques- 
tion asked is: what would be the dif- 
ference between rates of a given phe- 
nomenon in two populations, if both 
had had the age composition of one of 
the populations? Where a large num- 
ber of populations are to be compared, 


the selection of the standard popula- 
tion is a more critical matter. The gen- 
eral practice is to select a population 
which does not differ radically from 
those being compared. Until recently 
the population of England and Wales 
in 1901 was widely used as the stand- 
ard for international comparisons. Since 
World War II, the population of the 
United States in 1940 has come into 
general use as an international stand- 
ard. Some students, however, prefer a 
stationaiy population for intranational 
comparisons. The effects of different 

TABLE 30 

Standard Mbxions, Median Ages, and Ra- 
tios OF Standardized Death Rates of 
South Carolina and Maine Based on 
Each Standard Mhxion* 


Standard 

Median 

Ratio of 
Standardized 
Death Rates: 
South Carolina 

Millions 

Arc 

to Maine 

England and Wales, 

1901 ... 

23 96 

1 43 

Proposed by Interna- 
tional Statistical In- 

stitute, 1917 

24 45 

1.41 

United States, 1930 

26 51 

1 44 

United States life 
tables (Whites and 

Negroes), 1929-31 . 

31 20 

1 36 

United States, 1940 . . 

28 03 

1.43 

♦ Source: Linder and Grove (1943), p 

80 


standard populations on the ratio of the 
standardized death rate in South Caro- 
lina (1930) to the standardized death 
rate in Maine (1930) are shown in Ta- 
ble 30. It is apparent that carefully 
chosen standards produce small differ- 
ences in such ratios. 

Although standardization has been 
illustrated only in connection with age 
composition, it may be used to control 
the influences of sex, nativity, ethnic 
status, occupation, income, and other 
variables. Moreover, it is possible to 
standardize for two or more variables 
simultaneously by subclassifying varia- 
bles. However, specific rates of occur- 
rence for all subclasses, which demand 
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more detailed information than is often 
available, are required. Nor is stand- 
ardization limited to the adjustment of 
vital rates. It is used in such problems 
as controlling the size-of-city distribu- 
tion of population in observations of 
regional differences as in the ratio of 
physicians to population (see Duncan, 
1 948 ) . Standardization is especially 
useful as a device for treating demo- 
graphic characteristics as independent 
variables. 

While defects exist in the techniques 
available for the analysis and adjust- 
ment of composition data, most are of 
minor importance. In fact, the statisti- 
cal tools that have been developed are 
far more advanced than are the obser- 
vational devices used to obtain data. 
This disjunction is nowhere better il- 
lustrated than in the life table and the 
various derivations from it. Conceptu- 
ally, the life table is a powerful statis- 
tical tool; yet because its accuracy rests 
on the completeness of death registra- 
tion and the completeness of enumera- 
tion of the single-year populations used 
as bases for computing age-specific 
mortality rates, life-table values more 
often than not contain substantial er- 
rors. The task facing demography is the 
qualitative improvement of the data 
with which it deals. 

The principal shortcoming of the op- 
erating tools of demography lies in 
their calendar year basis. They are de- 
signed to describe relationships at a 
single point in time, and the results 
pertain to other time periods only on 
the unlikely assumption that all rele- 
vant conditions remain unchanged. 
The outstanding exception to the cal- 
endar year limitation of most demo- 
graphic tools is found in cohort analy- 
sis. For reconstnictions of past changes, 
as applied to generation fertility by 
Glass and Grebenik (1954), for exam- 
ple, cohort analysis is a tool of unequiv- 
ocal utility. Wlielpton (1947) and oth- 
ers have adapted cohort analysis to the 


projection of trends of population 
growth and in doing so have painfully 
disclosed a demographic dilemma: the 
decisive factors which control popula- 
tion movements of all kinds are non- 
demographic in character. Critics of 
the projections made by demographers, 
who incidentally have spoken with the 
advantage of hindsight (see Davis, 
1949), appear to demand that the de- 
mographer assume responsibility for 
assumptions which rightfully belong to 
economists, political scientists, and so- 
ciologists. 

IMPLICATIONS OF COMPOSITION 

Each institution of a society, in the 
degree to which its processes are spe- 
cialized, presupposes a certain number 
and type of population. Hence the com- 
position of the total population consti- 
tutes a framework on which rests the 
institutional structure of the whole so- 
ciety. This does not contradict the fact 
that many elements of composition, 
e.g., marital status, occupation, edu- 
cation, are themselves functions of the 
form and the mode of operation of ex- 
isting institutions. Any particular dis- 
tribution of characteristics, regardless 
of origin, establishes limitations on the 
number and the kinds of institutions 
that may exist at the moment or, what 
is in effect the same thing, on the ex- 
tent of short-run institutional changes. 
Composition is a limiting and permis- 
sive, rather than an efficient, causal fac- 
tor. While it docs not follow that the 
mere presence of large numbers of sin- 
gle people otherwise eligible for mar- 
riage will result in a high marriage 
rate, the number of marriages that can 
occur in any interval is fixed by the 
number of eligible people available. 
Likewise, whether tlie tool-and-die 
workers in a given population find em- 
ployment for their skills depends on 
market conditions, availability of capi- 
tal, international politics, or other fac- 
tors; but the number of such workers 
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limits, momentarily at least, the rate of 
expansion of industries that depend on 
their skills (a situation which was ac- 
tually encountered in the United States 
in the early 1940s). Presumably it was 
such considerations as these that led 
Whelpton (1938, pp. 170-83) to dis- 
cuss the notion of an optimum compo- 
sition of population. Present knowledge, 
far from having arrived at optimum 
composition, is sketchy even on the as- 
sociations of particular demographic 
traits witli particular institutions. 

The economic implications of compo- 
sition, especially of age distribution, 
have been extensively treated, though 
for the most part in speculative terms. 
Demographers have confined their at- 
tention largely to the relation of age 
composition to the labor force— its rela- 
tive size, rates of entry and departure, 
and other features which can be inves- 
tigated on the assumption of given age 
limits to tlie labor force population. Al- 
though economists generally have been 
content to deal with the relation of 
population to the economy on a macro- 
scopic scale, many attempts to probe 
specific relationships have been made. 
They have dealt with the e£Fects of 
changing age composition on the effi- 
ciency and adaptability of labor, on the 
incidence of savings and investment, on 
the volume of consumption, on the size 
of industrial plants, and on retirement 
insurance and annuity costs. Their ef- 
forts have been hampered, however, by 
the absence of pertinent theory, by a 
lack of appropriate data, and by the 
problem of applying suitable controls. 

The fairly precise age-grading within 
educational institutions establishes a 
close relationship between age compo- 
sition and the number of teachers, 
classrooms, and other needed facilities. 
The relationship has been extensively 
explored with the character or quality 
of educational service held constant 
(see Dewhurst, 1947, chap. 13). Atten- 
tion has also been given to the cflEect of 


changing age composition on the cre- 
ation of new families and the demand 
for additional housing units ( see 
Whelpton, 1947, pp. 58-59). Tlie great 
upsurge of the marriage rate in the 
United States in the 1940’s, with the 
consequent aggravation of an already 
critical housing shortage, was due in 
part to the veiy lai ge number of indi- 
viduals fifteen to nineteen years of age 
in 1940 who arrived at marriageable 
ages during the next few years. Irregu- 
larities of composition produce succes- 
sive institutional disturbances as the 
different demographic categories pass 
through the life cycle. The aging of the 
population— particularly the rapid ac- 
cumulation of persons over sixty-five 
years of agt\ whose numbers may be 
more than doubled between 1955 and 
1975 (U.S. Bureau of the Census, 1955; 
Notestein, 1954)— has spurred interest 
in the probable effects on community 
services of all kinds. This has been left 
largely to speculation, however. A few 
preliminary studies pertaining to this 
problem have been made, such as that 
by Hawley (1941), which dealt with 
the association of the complement of 
retail and commercial service estab- 
lishments in United States cities with 
age, as well as with other elements of 
composition. But that and other stud- 
ies of its kind employed a simple sub- 
division of classes, rather than the more 
revealing multiple regression analysis, 
as its analytical model. 

Much interest in the relation of age 
to political institutions has been prem- 
ised on the assumption that conserva- 
tism increases with age. Accordingly, 
so the reasoning has gone, an aging 
population means more conservatism in 
politics and government. This argu- 
ment was greatly weakened by the ob- 
servation that age is at best an index 
of other factors, such as accumulated 
wealth (Miles, 1935) or low level of 
educational achievement (Stouffer, 
1955, pp. 104-8), with which conserva- 
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tism is more closely associated. On the 
other hand, where age categories co- 
alesce into vested interest groups, age 
composition may be expected to reflect 
itself in voting patterns. 

Virtually all the systematic work 
concerned with sex composition has 
dealt with its influence on marriage ex- 
pectancies. Beyond that, the implica- 
tions of sex composition appear largely 
in informal observations regarding the 
effects of sex imbalance— as induced by 
war or pioneer settlement, for example 
—on moral precepts and community 
disorder. 

The formation of new families has 
concerned economists because of the 
assumed relationship between housing 
demand and capital formation (Han- 
sen, 1945), but the importance of fam- 
ily composition of a population for 
other aspects of the economy has re- 
ceived only passing attention. Lansing 
and Morgan ( 1955 ) have observed that 
successive stages in the family cycle 
are accompanied by different income 
and expenditure patterns. There is a 
suggestion in their study that the dis- 
tribution of families by family-cycle 
stages may be more significantly related 
to consumption than is age or other in- 
dividually carried traits. Perhaps the 
family-cycle stage composition of pop- 
ulation will also prove to be a more 
influential factor in determining the 
volume and diversity of religious, rec- 
reational, and other institutionalized 
services. Glass and Davidson (1951) 
have made some use of family stages in 
their estimates of household structure 
and housing needs in a stationary pop- 
ulation. 

The implications of ethnic and racial 
composition have seldom been sub- 
jected to quantitative investigation. 
Janowitz (1952, p. 34) has noted the 
decline of the foreign language press 
in the United States as an effect of the 
attrition of foreign-bom residents. 
There are frequent references to the 


implications of the relative numbers of 
minority group members for the distri- 
bution of political power. One author 
has put forth a hypothesis that the 
maintenance of minority status is a 
function of the extent of residential 
concentration of an alien group (Haw- 
ley, 1944). 

There is sufficient evidence to indi- 
cate an institutional basis in the com- 
position of population, but scarcely any 
research has been designed to arrive at 
a relatively precise measure of that re- 
lationship. Although demographic char- 
acteristics are frequently employed as 
controls, they are seldom treated as in- 
dependent variables, and their effects 
in various combinations, so far as this 
writer is aware, have never been ex- 
plored. Yet the class of problems under 
discussion here represents one of the 
important contact points of demogra- 
phy with other social sciences. 

A desirable point of departure for 
research in composition, using demo- 
graphic characteristics as controls or as 
independent variables, is a comparative 
analysis of their relevance. For many 
purposes, there is probably a degree of 
redundance among age, education, in- 
come, occupation, marital status, fam- 
ily status, and other such traits. In the 
interest of parsimony, the redundance 
should be located and, if possible, 
measured. The significances of various 
demographic characteristics are quite 
possibly different in different cultures; 
if this is true, it would argue for rep- 
etitions of the analysis of demographic 
variables in a variety of cultural con- 
texts. Such studies would undoubtedly 
shed light on the utility of a standard 
census format for all countries of the 
world and on the comparability of de- 
mographic data. 

A related problem concerns the spe- 
cific demographic requirements of each 
institution of society. This problem is a 
special case of the general question 
concerning the influence of population 
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size. In view, however, of the confus- 
ing findings from research on the larger 
question, it would appear that the 
proper starting point is with the num- 
ber and type of populations necessary 
for the support of particular institu- 
tions. The research task is complicated 
by the “economies” derived from insti- 
tutions sharing clienteles, as it were. 
Institutions are not discrete phenom- 
ena; they occur in combination, and 
some do not appear until others are 
present. A workable institutional the- 
ory and a taxonomy are prerequisites to 
progress in the determination of the 
demographic requirements of institu- 
tions. The research tools to be em- 
ployed are dependent on the form 
taken by institutional theory. 

Assuming that specific demographic 
requirements for particular institutions 
are ascertained, the next question con- 
cerns the amount of variation in the 
number of people of a defined type 
that may occur without affecting 
changes in the form or function of the 
related institution or cluster of institu- 
tions. Research on this problem would 
throw some light on the demographic 
basis of equilibrium in social structure. 
On the other hand, the use of demo- 
graphic changes as indicators of actual 
or expected social changes is contin- 
gent on knowledge about the tolerances 
of population size variability. 
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1 7 . Population Distribution 

DONALD J. BOGUE 


THE FIELD OF POPULATION DIS- 
TRIBUTION DEFINED 

The population of a whole country 
may be studied in two ways— as the res- 
idents of a single areal universe or as 
the residents of a congeries of sub-uni - 
verses of which each sub-universe has 
a particular location in space. The first 
approach, the “aggregative,” empha- 
sizes the whole; the second approach, 
the “distributive,” emphasizes the parts. 
These two approaches are complemen- 
tary, since each answers a class of ques- 
tions that the other cannot. Both may 
be used to study population composi- 
tion, population trends, and the dy- 
namics of population change. In fact, 
any population phenomenon that can 
be studied by one approach may be 
studied also by the other, and with 
profit in most instances. 

The distinction between the two ap- 
proaches may be clarified by an exam- 
ple. In the United States (as in many 
other nations) mortality rates declined 
throughout most of the nineteenth cen- 
tury and in the present century. The 
aggregative approach would trace this 
decline for the total population over 

^ This paper expresses a theoretical and re- 
search viewpoint that has guided eight years of 
research in the field of population distribution. 
The funds for this long-term study were granted 
by the Rockefeller Foundation. In addition, 
much of the presentation relies upon the re- 
sponses of fellow demographers to an inquiry 
about their recent and current research activi- 
ties. The autlior acknowledges with thanks the 
splendid response which permits him to speak 
with confidence about tlie present status of re- 
search in this particular area. 


the years. It would stratify the popu- 
lation by sex, age, marital status, occu- 
pation, and a variety of other charac- 
teristics; compute rates for each stra- 
tum or combination of strata; and note 
the trend over time within each. Age- 
sex-color specific rates (and other spe- 
cific rates) of mortality for the entire 
United States for a series of time peri- 
ods would be the statistical evidence to 
be examined and interpreted by this 
approach. A comparison of the rates for 
the various strata and an inteipretation 
of the diflFerence found would consti- 
tute a major share of this analysis. Such 
research would be termed a study of 
differential mortality in the population 
at large. 

At any one time the mortality rates 
for a nation may vary considerably 
from place to place. Bates in some re- 
gions may be higher than those in 
other regions; rates in the cities may be 
higher than those in rural areas; rates 
for certain neighborhoods within the 
cities may be higher than those for 
other neighborhoods. Thus there is in- 
ternal diversity, or “place variance,” in 
mortality. What appeared at first to be 
a single rate for the nation now appears 
to be simply the average of the rates 
for the STii)areas— the subarea rates be- 
ing weighted in proportion to their rel- 
ative shares of the whole. This place 
variance may be important for both 
theoretical and practical reasons. If 
mortality rates are persistently higher 
in some areas than in others, there must 
be particular reasons for the diversity. 
The distinguishing feature of popula- 
tion distribution research is its concern 
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for place variance. In the example be- 
ing considered here, the distribution 
approach to mortality would specify 
that rates should be established for 
each of various subdivisions of the 
country in addition to those established 
for the country as a whole. The major 
research task would be to interpret the 
interarea variance in rates and the 
trend in this variance. 

To account for the diversity among 
areas, or place variance, one may pos- 
tulate two types of cxplanations-differ- 
ential composition and differential inci- 
dence or prevalence of the phenomenon 
being studied. If wide differences in 
mortality are noted among a sample of 
areas, these differences may be due to 
the fact that the populations of some 
areas are concentrated in the age groups 
at which mortality is high, while the 
populations of other areas contain dis- 
proportionately large shares of persons 
in the ages where mortality rates are 
low. Similarly, differential race, sex, 
and other composition can lead indi- 
rectly to differential mortality. Study of 
how differential population composition 
leads to differential population behavior 
is one of two major aspects of distribu- 
tional analysis. 

There is also a possibility that in 
some areas mortality operates with 
greater force upon particular age-sex- 
color (and other) groups than upon 
others. The extent of this variation, 
with the compositional aspect held con- 
stant, is the second important aspect of 
distributional study. By controlling dif- 
ferential composition, one is able to 
study the impact of a variety of social 
and economic conditions upon a popu- 
lation phenomenon. In mortality analy- 
sis, one could standardize the rates for 
subareas for sex, age, color, occupation, 
income (and possibly other factors) in 
order to determine whether the inter- 
area differences that persist can be ac- 
counted for in terms of differences in 
climate, medical and health services. 


and the knowledge and health practices 
of the residents. A major practical con- 
tribution of this analysis is that it lo- 
cates unique residence groups in the 
population that deviate from the aver- 
age. These may be problem areas in 
need of special administrative action, 
or they may be areas of outstandingly 
good performance, perhaps indicating 
a type of administrative action that 
should be adopted in other areas. 

A type of distributive population re- 
search performed frequently is the in- 
vestigation of single local populations. 
For example, the trends in the size and 
composition of the population of a par- 
ticular city or state are frequently the 
object of intensive reserach. These stud- 
ies do not isolate a universe of variance 
but usually note only the difference be- 
tween the single population studied 
and the universe from which it was 
drawn (such as nation, region, state). 
Another type of analysis, not strictly of 
the distributive type, is exploratory re- 
search. For studies of this type, a par- 
ticular local population is taken as 
being roughly representative of the 
general population, and the interrela- 
tionships ill this population are assumed 
to be similar to those in the general 
population or in some major segment 
of it. The emphasis is not upon varia- 
tion but upon presumed lack of signif- 
icant variation. 

To summarize, the field of popula- 
tion distribution research may be de- 
fined as the study of a nation's or a 
community’s population in terms of 
areal subdivisions, such as regions, 
states, socioeconomic areas, urban-rural 
residence, and census tracts. This in- 
cludes the study of the composition of 
population residing in tlie smaller areal 
units as well as the study of the total 
number of inhabitants. It includes mo- 
bility research (studies of migration 
and movement within and between 
these units of area). It also includes 
studies over time of change in size and 
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composition of the population of areal 
units. 

The number and variety of studies in 
population distribution are very large 
and are increasing rapidly. Yet this is 
an area of study with which many pro- 
fessional demographers have only a 
slight familiarity, for their research has 
tended to be of the aggregative type. 
Much of the distributive population re- 
search has been done by persons who 
would not regard themselves as popu- 
lation specialists. As a result, the field 
is amorphous. It has few underlying 
methodological, conceptual, or theoreti- 
cal principles by which continued re- 
search could lead to cumulative in- 
crease in predictability and control of 
population events in local areas. 

The objective of this paper is to 
inventory this field of research, to de- 
scribe each of its major subtypes, and 
to summarize briefly a theoretical view- 
point and methodology that could be of 
use in bringing greater coherence and 
validity to the findings of future popu- 
lation research. 

AN INVENTORY OF RESEARCH IN 
POPULATION DISTRIBUTION 

In order to ascertain the present sta- 
tus of research in this particular field of 
population, a comprehensive bibliogra- 
phy was compiled. The following 
sources were consulted: Joint Refer- 
ence Library,^ Public Affairs Informa- 
tion Service, Population Index, the an- 
nual census of research of the American 
Sociological Society, and the annual 
report of degrees granted, in the Amer- 
ican Journal of Sociology, July issues, 
1950-55. Articles dealing with some 
phase of the distributive aspect of pop- 
ulation were included. (Because it was 
impossible to make a complete inter- 
national list, the bibliography was con- 

2 The valuable help of Georgia Keck and 
Marianne Yates, librarian and assistant librarian 
of the Joint Reference Library, Chicago, is 
gratefully acknowledged. 
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fined to the work of analysts in the 
United States. It would have been 
highly desirable to include a listing of 
work being done in other countries, but 
the resources for performing this task 
were not available, and the compiler 
was not qualified.) In addition, letters 
were addressed to eighty-two persons 
in the United States who are known to 
be interested in this type of work or 
who are chairmen of sociology depart- 
ments where such research could be 
performed. In spite of this determined 
eflFort to gain a complete coverage of 
recently completed and current research 
on population distribution, many items 
may have been inadvertently missed. 

The items in this bibliography have 
been grouped into the following cate- 
gories, by type of areal unit:^ regions, 
states, and local-general; metropolitan 
and urban (including suburbs and 
fringes); rural (total) and rural non- 
farm, and rural farm and agricultural. 
The subjects with which this research 
deals are listed in the stub of Table 31. 
The entries of Table 31 are a cross- 
classification of the nine categories of 
areal units against most of the possible 
research topics in the field of popula- 
tion distribution. By noting the combi- 
nation of areal units and subjects, it is 
possible to state which are favored 
topics and wliich are neglected or by- 
passed. From the tabulation of Table 
31, from familiarity with the titles, and 
from actually examining as many of the 
reports as could be obtained, the fol- 
lowing conclusions have been reached: 

1. There is a primary emphasis in 
distributional research on the number 
of inhabitants and growth in total size. 
The total population, density of popula- 

3 Donald J. Rogue (comp.), Bibliography of 
Research in Population Distribution, Published 
and Underway: 1950-55 (Oxford, Ohio: 
Scripps Foundation, Miami University). This 
document is too large to include in this chapter, 
but a copy may be obtained from the publisher 
at a nominal cost. 
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tioii, trends in total population growth, quently, much of the research consists 
and forecasts of total population are of case studies in which the history of 
items of extraordinary interest. By com- development and description of present 
parison, the specific demographic proc- conditions constitute the major part of 
esses receive much less research atten- the work. Workers who are employed 
tion. by municipal governments or who teach 

2. In a high proportion of cases in- in city universities tend to write about 
terest centers on single areas; conse- the city of their residence. Workers 
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who are employed by state govern- 
ments or who teach in state universities 
tend to write about the state of their 
residence. There appears to be a wide- 
spread sense of responsibility for main- 
taining a current analysis of the local 
population as a service to the local com- 
munity or state. 

3. There is also a heavy emphasis 
upon description and history rather 
than upon statistical inference. The re- 
cent trends and present composition of 
the population are recited, frequently 
with only a brief statement ( or no state- 
ment at all) of the specific processes 
that could give rise to these results. 
Most of this descriptive work is coupled 
with exclusive interest in a single area- 
city or state. This means that the devi- 
ation of the local area from the national 
total is often described but not inter- 
preted. The end product in many cases 
is a dot map or a shaded map showing 
where and how intensively the popula- 
tion is concentrated. Although the pro- 
duction of such maps is certainly a 
worthwhile activity, it is only the be- 
ginning of distributional analysis. 

4. Tliere is comparatively little in- 
tensive analysis of the distributional as- 
pects of particular population events. 
Instead, the approach has tended to be 
of a “shotgun” variety, wherein all pop- 
ulation events for a particular area are 
considered (frequently in a very cur- 
sory fashion). Where intensive studies 
of particular aspects of population have 
been undertaken, all too often the scope 
of the inquiry has continued to be 
largely historical and descriptive rather 
than analytical and explanatory. Studies 
of the population of states by counties 
and of cities by census tracts have fre- 
quently demonstrated and described 
intercounty and intertract variation for 
a given event and have shown how it 
has changed over time but have not 
undertaken to explain the variation. In 
some instances, analysts in neighboring 
areas have performed essentially the 
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same analysis for their respective areas 
independently of each other. Because 
they used slightly different techniques, 
categories, and combinations of data, 
their results arc not fully comparable. 
Because the analysis of particular 
events has proceeded on this area-by- 
area basis, there is a proliferation of 
studies on certain popular topics and a 
deficit of distributional studies on oth- 
ers. Several important topics have been 
left unstudied for some of the major 
states, metropolitan areas, and cities. 
This must mean that much statistical 
information tabulated for these areas 
remains unanalyzed. In the inventory 
of current and recently completed re- 
search, the number of studies which are 
complete distributional analyses for a 
single topic is very small. 

5. Many of the agencies who spon- 
sored population distribution research 
are not research but administrative 
agencies. Many research persons in this 
field work in close alliance with local 
administrative agencies, and in many 
instances this orientation causes the re- 
search to be biased and selective in its 
interpretation. However, the frequency 
with which the studies are published 
by local administration bodies attests 
to the fact that local officials consider 
the studies important. One of the out- 
standing characteristics of population 
distribution research is that it has tried 
to be useful to local administrative 
groups. Population distribution research 
is one of the few types of social re- 
search for which local agencies have 
found use and for whic‘h they show 
enthusiasm. 

6. There is scarcely a topic that has 
b(*en studied at the national level that 
has not been studied at the local level 
at least once. 

7. By and large, the distributional 
analysis for urban and metropolitan 
populations is much more developed 
than that for rural. The rural farm pop- 
ulation has received much more atten- 
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tion than the rural non-farm. In fact, 
the rural village population is a badly 
neglected area of study; almost the 
only attention given it has been as a 
part of state and regional studies. Even 
here, attention has been turned almost 
entirely to total population and size of 
place rather than to socioeconomic 
characteristics and demographic proc- 
esses in village population. 

8. Also neglected are the small and 
medium-size cities. Metropolitan areas 
have received a large share of the dis- 
tributional analysis for urban popula- 
tions. The hinterland city is allowed 
to remain virtually unstudied; yet it is 
among such cities that some of the 
widest variations in population phe- 
nomena are to be found. 

9. Several compositional aspects of 
population have received very little dis- 
tributional analysis. Among them are 
race, nativity, educational attainment, 
school enrolment, income, occupation, 
marital status, family composition, and 
sex composition. Even the topics of ma- 
jor interest to demographers have been 
badly neglected on the distributional 
level. Distributional fertility and mor- 
tality studies are not numerous; they 
averaged less than one per seven states 
and less than one per twenty metro- 
politan areas. 

10. An outstanding “popular” topic 
for distributional analysis is migration 
and .spatial mobility. This topic ranks 
fourth in frequency, falling after studies 
of total population size, general compo- 
sition, and population estimates and 
forecasts. 

11. Within recent years there has 
been a movement to enlarge the scope 
of inquiry and to allow groups of per- 
sons to work together in order to en- 
compass a larger territory and to inte- 
grate their findings. As yet, this move- 
ment has been much more pronounced 
in the study of rural population than 
in the study of urban population. The 


current work of the Division of Farm 
Population, Agricultural Marketing 
Service, in organizing, systematizing, 
and integrating the distributional re- 
search of state colleges is outstanding 
in this respect. 

12. A hasty check of the authors’ 
names shows that a surprisingly high 
percentage of them are not members of 
the Population Association of America. 
Many of their studies show evidence 
of little rigorous training in demo- 
graphic methods. This indicates that 
population analysis, as a profession and 
field of specialization, has not yet had 
its full impact upon the field of popula- 
tion distribution. 

Table 31 also shows that the volume 
of research under way at the present 
time is very large and that the charac- 
teristics of this research are similar to 
those stated for published research. At 
the present time, more time and more 
funds are being spent for the study of 
internal population distribution and re- 
distribution than for any other single 
phase of demography. Unfortunately, 
this research is largely piecemeal, unin- 
tegrated, and descriptive. Much of it is 
pure fact-reporting and trend-tracing— 
aimed at testing no particular hypothe- 
sis or arriving at no fundamental ex- 
planation. Yet this is one of the most 
widely supported types of population 
research. Administrative agencies of 
many types support this work, read it, 
and attempt to use it in arriving at so- 
lutions to their problems. Studies that 
do attain scientific validity are widely 
read and appreciated, and scientific 
statements that validly itpply to partic- 
ular local areas are needed. In their 
concern with the cosmic problems, de- 
mographers may have failed to appre- 
ciate the fact that population problems 
become, in effect, problems of local 
areas. In their drive to be scientific and 
objective they have separated them- 
selves from a group of professional city 
planners, welfare workers, business- 
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men, and others who are anxious to 
make use of their services. 

Given this situation, the problem be- 
comes what to do about it. How can 
the population researcher perform work 
that would lead to a more scientific 
study of population distribution, a study 
that will still retain and even enhance 
its usefulness to local persons? 

A PnmOSOPHY FOR THE STUDY OF 
POPULATION DISTRIBUTION 

Why Study Local Areas at All? 

The following questions can be 
asked: Is not the extent of inter- 
area variation greatly overemphasized? 
Would not a detailed and comprehen- 
sive analysis for the entire United 
States, for each population topic listed 
in the stub of Table 31, provide suffi- 
ciently precise information to satisfy 
the needs of population experts and 
public administrators alike? The an- 
swers to these questions are negative. 
The extent of interarea variation, or de- 
viation from the national average, is 
much greater than many demographers 
seem to realize. Only a very few local 
areas in a nation can use the national 
averages and national trends as a reli- 
able guide and an interpretation of 
what to expect in a local area. 

As a fundamental example, take the 
facts of rate of growth. The population 
of the United States grew by 14.5 per 
cent between 1940 and 1950, but the 
individual counties of the nation varied 
considerably (see Table 32). Only 364 
of the 3,103 counties and independent 
cities fall in the growth -interval in 
which the average national rate falls. 
Instead of following the national trend, 
almost one-half of the units lost popu- 
lation. This situation is typical. For al- 
most any population event, the statis- 
tics for the nation are only an average 
value; the individual areas of the na- 
tion deviate widely from this average. 
Usually the coefficient of variation (the 


389 

standard deviation divided by the 
arithmetic mean ) is at least 50 per cent. 
This is the point at which many statis- 
ticians would claim that an average 
begins to lose its meaning and useful- 
ness as a measure of central tendency, 
for it is characteristic of only a small 
proportion of cases. 

However, much of this variation is 
not of a random, unexplainable variety. 
It reflects the operation of unique com- 
binations of local conditions. Variations 
in physical environment, social condi- 
tions, and type of economy may be ex- 
pected to exert a marked influence upon 

TABLE 32 

Distribution of Counties by Rate of 
Population Change, United 
States. 1940 50 


Rate of Change 

Number of 
Counties 

Per Cent of 
Counties 

7'otal 

3,103 

100 0 

Increase’ 

20 per cent or more 

520 

10 8 

10 0 to 19 9 per cent 

504 

11 7 

5 Oto 9 9 per cent . 

307 

9 9 

0 0 to 4 9 per cent 

394 

12 7 

Decrease: 

0 Oto 4 9 per rent 

414 

13 3 

5 Oto 9 9 per cent 

399 

12 8 

10 0 to 19 9 i)er cent 

520 

16 8 

20 0 per rent or more 

188 

6 1 


population events. It is well known that 
these factors vary greatly among the 
parts of most nations. The population 
rates and proportions for a local area do 
not deviate aimlessly from year to year 
from corresponding measures of the 
national population; instead, they tend 
to show a persistent direction, degree, 
and rate of change. Their behavior is 
much more orderly than the wide range 
of variation about the national total 
might h‘ad one to presume. But this 
orderliness results from differential pop- 
ulation composition and differential en- 
vironmental conditions— the force of 
unique conditions in the local area upon 
the relative status of these local areas. 
Only by studying population events in 
small-area units can these conditions 
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and statuses be incorporated into the 
analysis as explanatory factors. 

Ifow Can the Population Analyst ** Break 

Througli* the Descriptive Phase? 

Bemoan sc his area deviates from the 
national average and because he sus- 
pects that this situation is not accidental 
but due to a unique combination of 
local conditions, the population analyst 
interested in a particular area tends to 


variation of the events and attributes in 
a number of different areas and obser- 
vation of which characteristics that vary 
among the areas covary with the popu- 
lation event. This requires that a hy- 
pothesis be formulated about what spe- 
cific aspects of the environment are 
related to the population events. If a 
given factor varies independently of 
the population event (does not covary 
with it), it may be presupposed not 


Infant 

mortality 

rate 



Fic;. 2.— Scattergrani of infant mortality rate for the white population of the United States 
dotted against income of families, by geographic divisions: 1950. 


resort (as has been stated) to a com- 
plete description of a population event. 
He lets this substitute for an explana- 
tion of the event. It is readily apparent 
that this is not all that is needed. Any 
local area has numerous unique at- 
tributes. By description alone, it is dif- 
ficult to determine which of these 
attributes is responsible for deviant 
population events. The factors that pro- 
duce given population events can be 
ascertained only by a broad compara- 
tive analysis, such as observation of the 


to be an explanatory factor for the de- 
viation of the local area from the na- 
tional average. 

An example will help clarify this. 
Figure 2 is the scattergram of infant 
mortality rates for the white population 
in the United States (infant deaths per 
1,000 births) for 1950, by geographic 
division. Tlie average (national) rate is 
drawn through these points as a hori- 
zontal dotted line. Median family in- 
come is the scale of the X-axis. The 
infant mortality rates of white infants 
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are plotted as a scattergram against 
median family income in each of the 
nine geographic divisions. If the factor 
“family income” were independent of 
the population event “infant mortality,” 
the data of Figure 2 would be scattered 
randomly around the horizontal line. 
However, this is not the case. Infant 
mortality rates tend to be scattered 
about a regression line that specifies a 
progressive decline in infant mortality 
with the rise in median family income— 
the solid line of Figure 2. Thus, vari- 
ations in infant mortality rates tend to 
be systematically related to variations 
in family income. 

Data for observing this directly are 
not available, for births and deaths are 
not tabulated according to the income 
of the family into which they are born. 
This relationship can be observed only 
by subdividing the land area of the 
total universe in such a way that both 
infant mortality and family income may 
be observed to vary from one area to 
another. The fact that they tend to 
covary inversely leads to the hypothesis 
that they are related, either directly or 
through a common variable. 

Multiple and Alternative Hypotheses 

Family income is not the only factor 
with which infant mortality may co- 
vary. There is great variation among 
local areas in such other factors as oc- 
cupation, education of parents, color, 
age of mother, health of mother, medi- 
cal care, and housing facilities. A re- 
gression line between infant mortality 
and each of the above traits may show 
that all are significantly related to the 
rate of infant deaths. This does not 
necessarily mean that all are causally 
related. Certain of these factors may 
have common elements. Controlling 
these elements may remove the appar- 
ent effect of certain factors; thus, in 
order to arrive at a more comprehen- 
sive explanation, it is necessary to test 
all possible hypotheses. This testing re- 
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quires the use of analytical methods 
capable of handling several factors si- 
multaneously. These methods must be 
capable of measuring the effect attrib- 
utable to each variable while holding 
constant the effect of the other varia- 
bles. By such a procedure, it may be 
possible to explain a large share of the 
initial variance from the national aver- 
age by the multiple covariance in a set 
of environmental factors. However, the 
“environmental factors” considered as 
variables are not conceived of as exert- 
ing a direct effect upon population. 
They are assumed to be indexes of 
forces and influences that are greater 
at a given time in a given type of 
socioeconomic system. 

UncontroUed Assip^ninent of Treatments 

and Uncontrolled Replication 

This view of population distribution 
is not one of regional causation; instead, 
it is a particular type of research design. 
It is no more than a reasoning by 
analogy from certain research designs 
employed by statistical analysts in the 
biological sciences, wherein varying 
quantities of various factors are as- 
signed as treatments to individuals, with 
replication for sets of individuals to 
pennit estimation of uncontrolled vari- 
ables. The population researcher is 
powerless to determine the amount of 
each factor to be administered to each 
group, and he cannot specify how 
many times an experiment is to be 
repeal'd. Tf he employs these same sta- 
tistical methods, he must do so under 
conditions of uncontrolled assignment 
of treatments and uncontrolled replica- 
tion. His classification of the population 
according to traits, behaviors, or con- 
ditions is a substitute for assignment of 
treatment. His division of the entire 
area into subareas, each with its unique 
attributes, is a substitute for replica- 
tion of the experiment. Both of these 
acts are accomplished after the events 
being studied have taken place and do 
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not have the effect of randomizing er- 
rors— as in the case of controlled assign- 
ment of treatment and controlled repli- 
c ation. The population behavior of each 
subarea, together with the unique com- 
bination of traits observed for each 
subarea, becomes raw data for a multi- 
ple-variable analysis in which the data 
for each area are a single set of ob- 
servations."* 

This line of approach is indirect, and 
the factors which it finds to be non- 
randomly related to population events 
cannot be interpreted as being causal. 
Cause must be inferred from theoreti- 
cal considerations and (if possible) 
from more direct measurement. In the 
example considered above, if infant 
births and deaths were both classified 
by income of parents, the relationship 
could have been established directly 
by cross-tabulation. Unfortunately, the 
array of “causal factors” with respect 
to which population data are cross-tab- 
ulated is very small. There are only two 
approaches by which information about 
these factors may be brought to bear 
upon population phenomena: the “eco- 
logical” approach outlined here and di- 
rect field enumeration of the popula- 
tion. Neither of these can be a complete 
substitute for the other. Rapid progress 
in demography calls for a greatly ac- 
celerated development of both. 

Cross-classification versus Areal 

Distribution 

From the foregoing, it is evident that 
if a given attribute, characteristic, or 
condition is regarded as being a factor 
in population behavior, it may be in- 
corporated into the research study in 
two ways. It may be introduced dis- 
tributively, as a varying attribute of the 
areas, or it may be introduced directly, 
as an attribute of the persons enumer- 
ated. In the latter case, it would be sta- 

^ This phase of the philosophy of population 
distribution has been stated in detail in Bogue 
and Harris ( 1954), chap. i. 


tistically manipulated by cross-classify- 
ing it with the population events. 
Hence, in some circumstances, there 
may be a choice of the way in which a 
variable is introduced. In this case, a 
distributive analysis would be made for 
each cell of the cross-classification or 
for certain summary measures derived 
from the cross-classification. Thus, if 
mortality data for subareas were tabu- 
lated by age, color, and sex, a mortality 
index standardized for these three fac- 
tors might be computed for each area 
before launching into an analysis of 
other factors related to the areas. 

Successive reduction of the size of 
the area for which observations are 
made would make it possible eventually 
to identify persons in terms of the space 
which they occupy. Similarly, progres- 
sive multiple cross-classification would 
make it possible to identify individuals 
in terms of combinations of character- 
istics which they alone possess. Thus, 
at the c^xtreme, one approach excludes 
the other. Any research study must be 
a compromise between the degree of 
cross-classification and the size of the 
areal unit employed in a distributive 
analysis. In most instances a distribu- 
tional approach without cross-classifi- 
cation is undesirable, and vice versa. 
The extent to which each approach 
should be emphasized will vary with 
the problem. Where there are no cross- 
classifications or where the population 
being studied is too small to support 
elaborate cross-classification, the distri- 
butional approach may receive empha- 
sis. On the other hand, direct informa- 
tion available from cross-classification 
should be used as long as it is reliable. 
The distributional approach presup- 
poses that the population for each local 
area will be cross-classified by a variety 
of factors, for there is interarea varia- 
tion in relationships inferred from cross- 
classified data, as there is in single 
distributions. Under very few circum- 
stances could an elaborate multiple- 
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variable cross-classification of the pop- 
ulation for an entire country be more 
informative than a less elaborate cross- 
classification with some area detail. 

Summary 

When carried out as a “shotgun” ap- 
proach to the description of a particu- 
lar local area, population distribution 
studies are less eflFective than they might 
otherwise be, either as contributors of 
scientific knowledge or as the basis 
for administrative decisions concerning 
problems in the area. However, when 
undertaken as a multiple-variable anal- 
ysis of particular population events 
for a sample of areas, population dis- 
tribution studies are capable of contrib- 
uting a great deal of indirect informa- 
tion about the environmental factors 
that underlie population events. This 
manner of approach, which may be 
called “ecological,” is a gross analogy 
to the field experiments of agronomists 
and biologists. It should be employed 
where direct cross-tabulated informa- 
tion for the local areas is not available, 
and it should make the maximum pos- 
sible use of cross-tabulated information 
that is available. Knowledge provided 
by this approach is especially useful 
because it keeps the analyst informed 
about the adequacy of his explanations 
and because it may be expressed in a 
form which permits its application to 
specific local areas. 

AREAS FOR USE IN THE ANALYSIS OF 
POPULATION DISTRIBUTION 

To this point, the discussion has pro- 
ceeded as if the choice of areas to be 
used in distributional analysis were self- 
evident or immaterial, but this is not 
the case. Given a particular territory 
whose surface is diverse, there is an 
infinite variety of ways in which it may 
be carved into subareas. If an average 
value is to be computed for each sub- 
area, it is evident that the range of 
variability of the averages may be 
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made arbitrarily small or arbitrarily 
large and that the “average of the aver- 
ages” may be raised or lowered simply 
by gerrymandering the boundaries. 
There are two major schools of thought 
among geographers and other distribu- 
tional analysts in their delimitation of 
areas.® One is the ‘Tiomogeneous area” 
school, and the other is the “nodal area” 
school. The first group maintains that 
to be of maximum usefulness for scien- 
tific analysis areas should be of maxi- 
mum internal homogeneity. Data col- 
lected for homogeneous areas show a 
greater range of variation for phenom- 
ena and for factors selected as explana- 
tory variables. Each set of observations 
( data for a single area ) tend to be con- 
founded with fewer other variables. 
Thus, both population events and the 
variables that may be used to explain 
variations occur in their “purest” form 
when collected for units of area where 
internal homogeneity with respect to 
the factors being considered has been 
maximized. 

The maximization of homogeneity 
should not be confused with the max- 
imization of relationships. If one were 
interested in demonstrating a given 
relationship by appropriate gerryman- 
dering, it would be possible to bias 
the analysis in the direction desired. 
This would be accomplished by max- 
imizing the covariation of the varia- 
bles involvcid. However, if there are 
points of disjuncture in the distribu- 
tion of particular variables, and if 
the distribution for each of a number 
of variables is studied so that singly 
each distribution covers a minimum 
range of values, independent of the 
range of values covered by distribu- 
tions for other variables, the variation 
of the means for the areas delimited 
will have been maximized without 
necessarily biasing the data collected 
for these units of area. This is espe- 

These two approaches are discussed in 
greater detail in Bogue (1955). 
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cially true where homogeneous areas 
are delimited by a “unique set of 
characteristics'* approach ( in which the 
particular characteristics that are of 
outstanding economic and social signif- 
icance in a given locale are given great- 
er weight in arriving at the definition) 
rather than by the “fixed character- 
istics” approach. 

The “nodal area” school maintains 
that modem economies are highly or- 
ganized divisions of labor, in which 
particular territories orient their activi- 
ties toward nodal centers— in most 
cases, large metropolitan centers. Thus 
this school is committed to emphasiz- 
ing metropolitan regionalism. The ob- 
vious units of area to be employed in 
the statistical analysis are metropolitan 
regions, with each region perhaps di- 
vided into a few major subareas. Bound- 
aries to such areas arc determined not 
by homogeneity of characteristics but 
by functional interrelationships— lines 
of flow of goods and services and points 
at which competing nodes serve the 
hinterland areas. Internally, nodal re- 
gions arc marked by diversity of char- 
acteristics rather than by homogeneity. 
One of the characteristics of metropoli- 
tan centers is their tendency to lie at 
or near the boundaries of major discon- 
tinuities in homogeneity. Seemingly, 
one function of such nodes is to articu- 
late and integrate the special needs of 
adjoining areas that are unlike each 
other. 

Unfortunately, students of distribu- 
tion have adopted an “eithcr-one-or- 
the-other” approach to these two ideas. 
Although they are not mutually exclu- 
sive, neither are they compatible. Each 
has been able to demonstrate, by the 
most trustworthy statistical tests, that it 
represents a valid point of view, hold- 
ing constant variables representing the 
point of view of the other. In view of 
these facts, it is naive to contend that 
one of these schools is wholly “correct” 
and that the other is “incorrect.” A more 


tenable view is that a refined distribu- 
tional analysis is one which takes ac- 
count of both ideas simultaneously. 
This view asserts that uniform (homo- 
geneous ) areas and nodal areas are two 
equally valid and equally important 
ways of viewing an inhabited territory. 

Recent research ( Bogue, 1949, 1954 ) 
has delimited both nodal areas and 
homogeneous areas for the United 
States, but no research has been pub- 
lished that employs both units simul- 
taneously. The premises upon which 
such research would be conducted may 
be described, however. Since nodal re- 
gions are integrated in terms of ex- 
change and flows, their internal struc- 
ture consists of the routes of movement, 
the volume of movement, and the types 
of commodities moved from each part 
to every other part. Because the node is 
the organizing center, most of the routes 
will converge upon it, and the indexes 
ol movement for most types of com- 
modities will diminish with increased 
distance from the node to the outer 
boundary. The distance gradient, which 
is so often reported in studies of func- 
tional areas, is thus a major device for 
studying the internal structure of nodal 
areas. It would be an erroneous con- 
clusion, however, to presume that dis- 
tance gradients and other measures of 
internal structure of nodal areas are un- 
influenced by the characteristics of the 
territory to which they pertain. Gradi- 
ents for mountainous areas would differ 
from those for a seiniarid prairie, and 
both could be unlike the gradient for a 
fertile and well- watered prairie. The 
boundaries of uniformity tend to be 
points of discontinuity or change in 
slope of gradients or points at which 
other changes in division-of-labor re- 
lationships occur. 

It is here that the importance of rec- 
ognizing uniform regions in the study 
of nodal areas becomes important. The 
territory that actually is integrated by 
a given node is not tlie “uniform fertile 
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plain” postulated by Von Thiinen and 
assumed by most subsequent students. 
Instead, the hinterland is characterized 
by a variety of conditions. Some parts 
may be mountainous regions devoted 
to mining and cattle-raising, as in the 
Denver metropolitan hinterland. Still 
other parts may be less fertile upland 
where small subsistence farms predom- 
inate, as in the Nashville metropolitan 
hinterland. Instead of working with 
“ideal types” or trying to visualize met- 
ropolitan relations from the data for 
rare territories where absolute uniform- 
ity is approached, nodal relationships 
should he observed in real-life situa- 
tions. This can be done by explicitly 
introducing environmental differences 
as an additional set of factors. The 
homogeneous regions and subregions 
may be used as an economic and geo- 
graphic base to show what activities 
the node integrates. They may, there- 
fore, become an integral part of the 
internal structure of particular nodal 
regions. Without this all-important eco- 
nomic base, the hinterlands of all nodt^s 
appear to be identical. Tlie unique 
functions which individual metropoli- 
tan centers perform arc determined, in 
no small part, by the unique character- 
istics of their hinterlands; unless these 
unique features are known, it is diffi- 
cult to comprehend how or why a par- 
ticular metropolis performs the combi- 
nation of functions it docs. Thus, a real- 
istic approach to the question, “Should 
population distribution analysis make 
use of homogeneous units of area or 
nodal units of area?” is “Use should be 
made of both— simultaneously in many 
cases.” 

THE REGION AS A SET OF INTERRELATED 
VARIABLES 

The preceding discussion has an im- 
portant implication: if one simultane- 
ously introduces several environmen- 
tal characteristics as independent var- 
iables into a distributional analysis 
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(where a population event is assumed 
to be the dependent variable) and if 
together these variables succeed in “ex- 
plaining” or “accounting for” the phe- 
nomenon, does not this very finding 
destroy the significance of regions and 
regionalism? Why use the term “re- 
gionalism” or “regional effect” as a sort 
of mysterious force if the elements that 
compose this force are known? Do not 
the units of area used in the analysis 
suddenly cease to be important in their 
own right? Arc they not merely a not- 
too-important vehicle for arriving at the 
measurement of a statistical relation- 
ship? For example, a multiple-variable 
analysis may show that all differences 
among geographic units in mortality 
rates disappear when interregional dif- 
ferences in urban-rural, occupational, 
racial, and income distribution are 
taken into account simultaneously. If 
this happens, should we not stop talk- 
ing about “The South” and other “re- 
gions” as if they are distinctive socio- 
economic and ge^ographic units and 
regard regional events as being fully 
explained by a series of explicit varia- 
bles? The rules of parsimony require us 
to discard a concept when it is no long- 
er necessary, and the “region” conee[it 
may be merely an intervening variables 
that we can abandon as soon as we 
know what variables it represents. 
Moreover, is it not true that as a nation 
undergoes industrialization, urbaniza- 
tion, and integration into a nodal ( met- 
ropolitan) structured economy, the 
geographic and other differences that 
give local areas their unique character- 
istics tend to become ineffective as dif- 
ferentiators of the population? It may 
well be asked whether the concept of 
“regional effect” is not simply a worn- 
out idea left over from the heyday of 
environmental determinism in geogra- 
phy. 

Although this argument may sound 
plausible, it is not valid. It mistakes 
basic assumptions employed in oiu 
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measuring devices for reality. Most sta- 
tistical systems for handling several 
variables simultaneously assume that 
variables can occur in almost every 
conceivable combination. Actually, the 
variables which may be used to meas- 
ure the various aspects of environment 
cannot and do not occur in this way; 
they occur in space in more or less dis- 
tinctive combinations and ranges of 
value, and the boundaries of the areas 
within which a particular combination 
is present are quite distinct. (In some 
cases such boundaries are sharp lines, 
while in others they are fairly narrow 
bands of transition. ) Moreover, the 
particular combination of variables that 
occurs in a given place tends to be un- 
mistakably related to geography, mar- 
ket position, or other traits rendered 
significant by the type of technology 
and economy present. The term “region” 
is merely a shorthand term for a unique 
cluster of interrelated conditions, traits, 
or forces present in an area at a given 
time. These clusters are so distinctive 
that not only geographers but econo- 
mists, administrators, and even the gen- 
eral public take note of them. 

Multiple-variable analysis helps to 
clarify the substantive content of a par- 
ticular set of regions but does not be- 
come a synonym for regions. Instead of 
rendering the concept superfluous, it 
gives added and deeper meaning by 
helping to evaluate the relative weight 
of the forces at work in each of the dis- 
tinctive socioeconomic clusters that we 
call regions. 

Moreover, the notion that progres- 
sive urbanization and industrialization 
will cause these distinctive clusters to 
disappear cannot be supported either 
by theory or by observation. In fact, 
the contrary appears to be true. A mar- 
ket economy seems to cause places to 
seize upon whatever unique site, loca- 
tional or physical characteristics they 
have that may provide the basis for 
profitable specialization. This is simply 


one form of adjustment to maximize 
their share of income in the total econ- 
omy. For example, slight variations in 
soil quality, climate, and terrain can, 
under the influence of the modem mar- 
ket, differentiate “tobacco land” from 
other farmland or cause one section to 
specialize in “cash grain,” another in 
livestock farming, and still a third in 
dairying. The economists of location 
have long argued that a similar situa- 
tion holds for non-agricultural activities 
—there is a general region or regions 
within which a given industry can sur- 
vive because the cost of assembling the 
necessary materials and marketing the 
product is less than it would be in other 
areas. 

Thus, instead of minimizing geo- 
graphic differences, the modern metro- 
politan economy may emphasize them. 
In this process, interregional differences 
that once were large may disappear, 
while new differences may appear. In- 
stead of becoming a homogeneous mass, 
industrialized populations tend to be- 
come a patchwork of specialized popu- 
lations tied together by a geographic as 
well as intracommunity and intercom- 
munity division of labor. Modem re- 
search is helping to underscore the use- 
fulness of regional variables as a readily 
observable set of major national divi- 
sions. 

LIMITATIONS OF THE DISTRIBUTIVE 
APPROACH 

The mode of analysis that has been 
illustrated— relating the behavior of 
population groups to some factor that 
characterizes the group or its environ- 
ment (or to changes in such factors) — 
has definite limitations. Since the units 
of observation are areas, the findings 
cannot be generalized to persons but 
must be applied to areas, although the 
relation. ships established for samples of 
areas (the so-called ecological correla- 
tions) do have significant implications 
for the expected results among random 
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samples of persons drawn from each 
area. Procedures for evaluating and re- 
fining these implications have not been 
adequately explored, but it is plausible 
to expect that the implications would 
be greatly enhanced if the areas under 
observation had maximum homogeneity. 

Another limitation arises from the 
fact that areas are not independent of 
each other but are contiguous to or 
have explicit location in relation to 
each other area. This may give rise 
to a covariation among the variables 
based solely on contiguity or proximity. 
The error may be expected to decline 
as the number of variables considered 
simultaneously is increased. This is es- 
pecially true if the factors that express 
the covariance due to contiguity are ex- 
plicitly introduced as separate variables. 

Because of these limitations, the find- 
ings of a distributive analysis must be 
applied only to problems in which the 
unit of study is the area. Even here, the 
findings should be accepted as bcHng 
tentative and approximate. Only after 
a given analysis has been replicated 
should the findings be considered veri- 
fied generalizations. If this seems a 
heavy price to pay, it should be* re- 
membered that the same price must 
be paid in many other lines of social 
research before a comparable kwel of 
plausibility is reached. 

ILLUSTBATTVE HYI’OTHESES FOIi DIS- 
TRIBUTIONAE ANALYSIS 

The preceding review of population 
distribution research has been critical 
of much current work in the field. The 
review has outlined principles for de- 
limiting areal units and has propo.scd a 
philosophy for a revised mode of pro- 
cedure. It is now appropriate to discuss 
concrete research programs of popula- 
tion distribution that may be under- 
taken. Two such programs are de- 
scribed. They are illustrations only; a 
similar approach could be made for 
virtually all topics of population study. 


A Distributional Analysis of Mortality 

and Morbidity 

Although mortality rates have de- 
clined to a low level and although area- 
to-area differences have lessened in the 
last quarter-century, such differences 
still exist. It is generally agreed that 
differences in mortality are due largely 
to differences in social, economic, and 
health conditions among the areas; to 
the quality of medical services per cap- 
ita; and to attitudes, knowledge, and 
concern with health among the resi- 
dents. However, it is not known how 
much of these differences in mortality 
and morbidity are due to each of these 
factors, independent of tlie others. The 
following que'stions could be asked for 
total mortality, for total morbidity, for 
each cause of death, and for each type 
of illness: What factors are associated 
with varying incidence? What special 
factors are associated with unusually 
low and high incidence? How much 
change is associated with how much 
variation in each factor? What is the 
relative importance of each factor? 
Where are the areas of highest concen- 
tration of incidence, and what remedi- 
able factors appear to be responsible in 
each arc'a? Where are the areas of 
greatest decline in incidence, and what 
factors arc responsible in each area? In 
all the above examples, comparisons 
should bo controlled for population 
composition. In order to answer these 
questions, a multiple-variable analysis 
should be made for a sample of sub- 
areas, such as state economic areas. 
This would require tabulation by age, 
color, and sex for each subarea. It is 
impossibles to perform such a study now 
because of the lack of data; state units 
are too large and heterogeneous for 
such an analysis, and county data are 
not cross-tabulated in sufficient -detail. 
Life tables, with only a few exceptions, 
cannot now be prepared for any truly 
homogeneous area. Life expectancy. 
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longevity, and mortality by cause of 
death need to be studied among local 
environments— both within metropoli- 
tan areas and within regions. 

Disirilmtioruil Fertility Analysis 

Variations in fertility among the pop- 
ulation are greater than variations in 
mortality. It has been demonstrated 
that much interarea variation persists 
when age and color composition are 
controlled, and much work has been 
devoted to showing that fertility differ- 
entials exist among various occupa- 
tional, income, religious, social, and 
other groups. But as yet there has been 
no measure of how much variation in 
fertility each factor explains when all 
oth('rs are controlled or of how much 
variation remains when all these factors 
are considered simultaneously. These 
cjuestions ne(*d to be auswen'd not only 
for a single instant of time but for sev- 
eral instants, so that changes and trends 
can be noted. This would call for a 
multiple-variable distribution analysis 
of fertility mc'asures for the white and 
non-white population separately, con- 
trolled lor age and marital status. It 
would involve a study d(\sign similar to 
that proposed for the study of mortal- 
ity. Fertility data with th(‘ necessary 
cross-tabulations are not now available 
for such a study. At prc'sent, demogra- 
phers are devoting a large amount of 
energy to the (juc’stion of how fluctua- 
tions in fertility occur, yet of equal im- 
portanc'C is the unanswered (juestioii of 
why they occur in a sociological and 
socioeconomic sense. An intensive dis- 
tributional analysis of iuterarea varia- 
tion in fertility and of intcTarea change 
in differences in fertility should thro\v 
considerable' light on this subject, al- 
though a major handicap is the lack of 
generally accepted measures of fertil- 
ity for use' in an “open” population 
(a population that can be influenced 
by migration). 


POPULATION DISTRIBUTION, COMPARATIVE 
INTERNATIONAL DEMOGRAPHY, AND 
UNDERDEVELOPED COUNTRIES 

At the present time the international 
aspects of demographic events are be- 
ing stressed, with greatest emphasis be- 
ing placed upon underdeveloped coun- 
tries. It is currently fashionable to com- 
pare the size, growth trends, and com- 
position of the population of whole 
countries and to discuss the population 
problems of whole countries. These 
procedures assume, implicitly, either 
that each country is a homogeneous 
area or else that it is a single nodal unit. 
In almost all cases this is not true; most 
of the principal countries of the world 
are internally diverse. Hence, as the 
study of international demography 
progresses, there will be an incrc'asing 
c'mphasis upon the comparison of coun- 
tries in terms of their regions and sub- 
regions. The demographers of each 
country will appreciate that they do 
not have a single ‘population problem” 
but that their population problems are 
manifold, with each problem having 
spatial location within some one part of 
the country. Each problem can be ex- 
pected to have special complications 
that art' related to the geographic', eco- 
nomic, cultural, and historical traits 
that arc' imicjue to its locus. Adminis- 
trators in each country will also come 
to sc'c that their national population 
problems are the problems of particu- 
lar arc'as and that the solutions must be 
clc'viscd in terms of the environmental 
circumstances. 

In addition, the processes of indus- 
trialization and coinrncTcialization will 
lead to extensive mobility and migra- 
tion among the population. Urbaniza- 
tion and inetropolitanization may be 
expected to be a by-product of the in- 
dustrialization process. Demographers 
in all nations will undoubtedly become 
much more concerned about internal 
migration than they are at present. 
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In short, although the attention of in- 
ternational demographers is now fo- 
cused intently upon national aggre- 
gates, it may be predicted with a fair 
degree of assurance that this will be 
altered in the near future and that in- 
ternational demography will enter a 
phase of intensive distributional analy- 
sis. If this proves to be the case, one 
can hope that the transition from ag- 
gregative to distributional analysis will 
be made directly, without the disci- 
pline’s having to go through the waste- 
ful case-study descriptive phase that 
has characterized much of the work in 
the field to date. 

SUMMARY AND CONCLUSION 

The study of population di.stribution, 
in terms of volume of effort expended, 
is the largest single field of population 
study. Unfortunately, it has developed 
largely outside the main stream of pop- 
ulation thought and has been carried 
forward by people who have lieen con- 
sidered as “fringe” demographers by 
the professional population analysts. 
Most of the world’s leading demogra- 
phers have been concerned largi'ly with 
national aggregates. 

This chapter has tried to .show that 
the distributional approach need not be 
one of descriptive case study, in fact, 
this approach can b(' a method which 
provid(‘s information about interrela- 
tion.ships between population ('vents 
and environmental conditions obtain- 
able in no other way. It is to be hop(‘d 
that the study of population distribu- 
tion will be accepted as one of the core 
areas of population study and that a 
scic'ntific philosophy and inethodolog) 
will be worked out in greater detail 
Recent trends in research indicate that 
this will prove to be the case. 

This chapter has purposely avoided 
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some of the topics traditionally dis- 
cussed under the term “population dis- 
tribution.” This includes a discussion of 
the relation of population to physical 
resources, the “carrying capacity” of 
land, optimum population, “population 
pressure,” population trends toward in- 
creased agglomeration and urbaniza- 
tion with increasing technological com- 
plexity, and the intraregional and in- 
terregional interdependence that de- 
velops as a population distributes itself 
to exploit its environment. These are 
important aspects of the subject, but 
(h('y all involve .specific applications of 
the ])rinciples developed here. The ob- 
ject here has been to spell out some of 
the basic principles of study design in 
the field of population distribution so 
that work on these problems may pro- 
duce a more rapid cumulation of scien- 
tific knowledge' in the field of demogra- 
phy. 
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INTRODUCTION 

There is no event in personal history 
more significant for the future than be- 
coming a parent, and there is no pat- 
tern of behavior more essential for so- 
cietal survival than adequate fertility. 
This is the subject of the present chap- 
ter: the determinants of birth. The in- 
dividual and social importance of 
proper knowledge of this vital activity 
cannot be overstated. 'Fhe network of 
familial relationships, the pattern of fa- 
milial activities, and the structure of 
familial rights and responsibilities are 
transformed by the entrance of a baby. 
On the aggregate level, although the 
law of large numbers prohibits such a 
dramatic parallel, changes in procrea- 
tive behavior are influential accompani- 
ments of virtually every variation in the 
fortunes of society. A disturbance of 
the rate of production of new members 
portends for the population successive 
modifications in the numbers of con- 
sumers in each higher age group, the 
demands imposed on the educational 
structure, the flow of young adults into 
the labor force, the housing require- 
ments of newlyweds, and so on 
throughout the life span to the ages 
beyond retirement when the old seek 
to derive financial if not psychological 
security from their savings, their prog- 
eny, and their government. It is thus 
not surprising that the policy-makers in 
business and in goveniment are avid 
consumers of those data concerning 
past, present, and future births which 
it is the obligation of the fertility ana- 
lyst to understand. 


The practitioners consecrated to this 
task represent a catholic variety of spe- 
cialties. The fields of learning which 
have been most immediately concerned 
with and instrumental in the under- 
standing of fertility are sociology, biol- 
ogy, and, to a lesser extent, economics, 
anthropology, and psychology. No sci- 
ence concerned with man has ignored 
or could properly ignore the “facts of 
life.” Notable among the contributors 
from fields of applied research are ac- 
tuaries, doctors, public health workers, 
and governintmt statisticians. This var- 
iegated list documents the proposition 
that demography, and fertility analysis 
as an integral component of it, is a 
multiscience discipline. The reason for 
this is clear: the focus of fertility re- 
search is a concrete event rather than 
an analytical abstraction from that 
event in terms of a special frame of ref- 
erence. The many consequences of this 
consideration for the characteristics of 
the subject range from the firmly em- 
piricist orientation of inquiry and the 
fruitfulness of cross-fertilization to con- 
ceptual disorder and lack of theoretical 
acuity. The form of the following pres- 
entation betrays this situation by pro- 
ceeding from plane to plane ever deep- 
er into the substrata of causation. De- 
mography is now almost exclusively a 
province of sociology, the deepest and 
most complex as well as the least de- 
veloped of the levels of knowledge- 
seeking. 

Prior to the acquisition of reliable 
data for large population aggregates, 
fertility analysis perforce consisted of 
reasonable speculation and deduction 
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applied to the selected kinds of infor- 
mation available to the observant indi- 
vidual. Thus, until perhaps three cen- 
turies ago, the history of thought in 
this area was a catalogue of the opin- 
ions of statesmen and philosophers and 
a documentation of the varieties of be- 
havior. This thought was virtually de- 
void of the quantitative appraisal which 
is the essence of systematic science. 
Many systems of political thought in- 
cluded expressions of values in the 
sphere of childbearing, in terms of ap- 
proval or disapproval of practices 
which might promote or discourage ex- 
pansion of the numerical dimensions 
of the state. The incidence of such 
practices can be inferred only vaguely 
from the frequency and energy of these 
exhortations. But gradually the rele- 
vance for human affairs of the meas- 
urement of simple attributes of the 
body politic came to be realized, and a 
trickle of data from scattered places 
provided a minimal substructure for 
informed inquiry. At the close of the 
eighteenth century, demography was 
vaulted into a position of political 
prominence by the publication of a 
highly provocative essay on population 
by an English clergyman, Thomas Rob- 
ert Malthus. 

The model of demographic dynamics 
which Malthus introduced, and which 
still serves as a focus for many discus- 
sions of theory and policy, was un- 
doubtedly a stimulant to the increasing 
scope and quality of population data; 
but the form was not conducive to fer- 
tility research because Malthus re- 
garded fertility more as a parameter 
than as a variable. The ‘‘passion be- 
tween the sexes” was considered con- 
stant, and the relationship between 
progress and population growth was es- 
tablished through the agency of mor- 
tality variation. During the nineteenth 
century two distinct sets of ideas were 
developed in opposition to the view of 
the constancy of fertility. The first was 
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that the transformation in man’s ways 
of life, associated with the idea of 
progress, weakened his generative fac- 
ulties through some unspecified physi- 
ological nexus and thus caused fertility 
to decline. The second was that a criti- 
cal component of progress was man’s 
decision to control his output of chil- 
dren, to extend the sphere of rational- 
ity into the area of reproduction, and 
to bring into the world only those who 
could be raised in that standard of life 
he deemed essential or desirable. Much 
research of the past half-century can be 
viewed as attempts to study the rele- 
vance and validity of these two hy- 
potheses and, by extension, to deter- 
mine whether the primary responsibil- 
ity for research in this area lies with 
the biological or the social sciences. 

As more and better statistical infor- 
mation was produced for a number of 
countries of Western culture, during 
the later part of the nineteenth and 
earli('r part of the twentieth centuries, 
it became clear that fertility was not 
constant hut falling. The possibility of 
imminent diminution of numbers for 
many nations, laid bare by these obser- 
vations, made study of the causal nexus 
of f('i*tility decline both crucial and ur- 
gent. immediate question may be 
stated briefly: Had fertility declined 
because pf'ople were unable to bear or 
because they were unwilling to bear? 
Pertinent statistical documentation of 
possible answers has only recently been 
attempted, and it is still rc-latively im- 
perfect and incomplete. It may be as- 
serted with confidence that fertility 
regulation, or the^ use of (effective means 
to gain reproductive ends, is predomi- 
nantly re^sponsible for differences of 
fertility in time, in space, and betwe^en 
classes of the population distinguished 
by socie)ecGnomic anel other criteria. 

Such an answer in turn poses an ar- 
ray of epiestions concerning the sources 
of differences between populations in 
the proportion of people who are effec- 
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tivcly in control of their procreation 
and in the character of reproductive 
ends. Research in these areas has pro- 
ceeded in terms of both individual be- 
havior and institutional structures. The 
extension of our frame of reference to 
intersocietal comparison symbolizes the 
most critical problem for current fer- 
tility resc'arch: The underdeveloped 
areas, where mortality is declining as a 
component and inevitable accompani- 
ment of progress, portend a progress- 
iK'gating explosion of numbers unless 
fertility is limited as effectively as in 
the West, and much more quickly. 

REGISTRATION AND ENUMERATION: 

DATA AND METHODS 

By means of official enumeration and 
registration systems, mnny national and 
subnational governments produce data 
concerning the populations under their 
jurisdiction. While these records are 
intended in part for policy and admin- 
istration purposes, they are also fre- 
(|U(mtly available in anonymous statis- 
tical form as secondary sources of re- 
search data; in fact, they have been the 
mainstay of fertility analysis. The reg- 
istration system may provide cumula- 
tive summaries, for successive time pe- 
riods, of population movements like 
birth, death, migration, marriage, and 
marit.d dissolution, as wc'll as demo- 
graphic and other relevant characteris- 
tics of the individuals involved in these 
ewents. With respect to birtli, the most 
significant items of information con- 
cern llie parents, e.g., dates of birth, 
marriage, and previous fertility and 
p('rtinent soc'ioec^onomic variables. The 
enumeration system, typified by the 
decennial census, provides a balance 
shec't of the distributions of members 
of the population by numerous attri- 
bute's. Virtually all this information 
may be characterized as a summary 
statement of events which have oc- 
curred to the enumerated individuals 
prior to census date. This form of state- 


ment emphasizes that, ideally, registra- 
tion and enumeration are substitutable, 
although intercensal departures from 
the population are unclassifiable by the 
census. Thus a primary basis is pro- 
vided for evaluation and correction of 
inaccuracies in either basic source. 

Clearly the registration system, 
through the tabulation of births by 
parental characteristics, is a tremen- 
dous boon to the fertility analyst; but 
the enumeration system is also of great 
importance and is a virtually essential 
counterpart of birth registrations. The 
population at census date may be asked 
for a summary of reproductive history 
including age, length of marriage and 
other details of marital history, parity 
(cumulative fertility) and correlative 
information such as ages of parents and 
perhaps of children, and socioeconomic 
classifications. In addition, the census 
provides a reference background for 
the events recorded by registration 
since the information that a particular 
group of individuals became parents 
cannot be fully interpreted without an 
assessment of the number of individu- 
als in that group who were available 
for parenthood. The rationale behind 
this basic occurrence/exposure ratio 
calculation is discussed at greater 
length in the following exposition of 
measurement techniques. Finally, in 
the absence of registration data, a rec- 
ord of the population by age at a point 
of time is a record of the survivors 
(after death and migration) of births 
during previous periods and according- 
ly mav be used, within the limitations 
of the related data, to reconstruct a his- 
tory of fertility. 

\\Tiile it may be taken for granted 
that the data yielded by enumeration 
and registration procedures are to some 
extent erroneous, the analytic conse- 
quences of this fact are reduced by the 
considerations that: (1) the level of 
accuracy may frequently exceed that 
necessary for hypothesis verification, 
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(2) most data are logically related to 
other pieces of knowledge and can be 
approximately corrected; (3) even in 
the absence of a satisfactory correction 
basis, the extent and direction of inac- 
curacy may be identified and its bear- 
ing on the hypothesis in question mav 
be assessed in a useful if less (Quantita- 
tive manner, since error is a plienome- 
non of human behavior with its own 
patterns of regularity and is therefore 
amenable to scientific analysis. Tyjoes 
of error may be classified as follows: 
for the events eligible for registration, 
there may be overregistration, under- 
registration, and non-registration (the 
last referring to sectors of the popula- 
tion for which a registration process 
does not exist) and for the character- 
istics of the individuals connected with 
the events, there may be inisclassifica- 
tion (such as age misstatement) or 
non-classification (such as age not 
stated). An identical list exists for in- 
dividuals eligible for enumeration and 
for their characteristics. In the present 
discussion attention is focused on un- 
derregistration, underenumeration, and 
misclassification. 

Tlie (\ssence of all procedures for 
c(jrrection of faulty enumeration and 
rc’gistration data is the comparison of 
identical or logically related informa- 
tion, for the same individual or aggre- 
gate, from two or more independent 
sources. Three procedures comprise 
most research in this area: ( 1) An area 
sample of the population may be (inii- 
merated at aj^proximately the same 
time as the total census and the sam- 
ples cornj^ared with the census enu- 
meration of the same area, as in the 
1950 Post-Enumeration Survey of the 
United States census. (2) The results 
of two censuses at times (<i) and (t-/) 
may be compared for logically iden- 
tical aggregates, such as those aged ( a ) 
at time ( ti ) and those aged ( a + ti: — 
ti) at time (to). Due allowance must 
be made for mortality and migration 
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during the iiitercensal period, for ex- 
ample, a record of deaths and migrants 
in the cohort of period ( ti — a) (luring 
the interval between times (ti) and 
(to). (3) Regishered births of time (t, ) 
may be compared with enumtnated in- 
dividuals aged (to — ti) in a census at 
time (to), due alkwance being made 
for deaths and migrants of the birth 
cohort of time (fi) during the intoval 
betwe^en times (t^) and (to). 

Any of these three procedures of 
comparison may be conducted on a 
name-by-name rather than on an ag- 
gregate comjiarison basis; the former 
enables the identification of several 
sources of error not verifiable in the lat- 
ter. For those individuals repreasented 
in both sources, inconsishnicies of clas- 
sification may be informative on mis- 
classification in either source, particu- 
larly if one source is superior in qual- 
ity to the oth(*r. Those individuals Qires- 
ent in one source but not in the other 
represent one part of the underenu- 
meration or iindi'rregistration in the 
deficic'iit source. The other componemt 
of underenumeration or underregistra- 
tion consists of individuals pres(int in 
neither source. Comparisons over a 
time interval imply the data on popu- 
lation mov(^ments during the interval, a 
third possible source of error. It goes 
without saying that the process of 
identifying individuals or aggregates 
from two sources is also subject to er- 
ror. In addition to these essentially 
arithmetical comparison procedures, 
data from a single source may be com- 
pared with (expectation derived from 
the accumulated body of knowledge in 
the area. This approacli to the problem, 
wliile implicit in the activity of any 
perci?ptive investigator, pr(^sents not 
only the problem of less precise correc- 
tion ba.ses, but also the dilemma that 
the corrected data are to that extent 
jeopardized in their function of testing 
the same body of knowledge. 

Although the attributes which are 
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known or suspected to be determinants 
of error are too numerous and too vari- 
able to permit simple summary, a few 
ji^eneral propositions may be presented. 
The adequacy of enumeration depends 
on: (o) the efficiency of the enumera- 
tion procedure, particularly the selec- 
tion, training, supervision, and payment 
of enumerators, the exp(*rience of the 
enumerating organization, and the rap- 
port of its sponsors; (/;) the character- 
istics of the population which may pose 
difficulties, particularly the mobility of 
the individual (and such related char- 
acteristics as the permanence of hous- 
ing). Underregistration differs from un- 
derenumeration in that the individuals 
directly connected with the event in 
question create the data; their ade- 
quacy may be expecvcd, therefore, to 
depend on th(' experience of the popu- 
lation with record-keeping, on the gen- 
f‘ral level of sophistication, and on the 
level and c'fficacy of enforcement of 
sanctions for non-performance. Surro- 
gat(\s of authority, such as doctors, hos- 
pital staffs, ministers, and undertakers, 
will tend to yield better data than in- 
dividuals unconnected with officialdom. 
Finallv, errors of misclassification may 
be subdivided into categories of ran- 
domness and bias. Random errors are 
most likelv to arise as a function of ig- 
norance— becau.se the informant reports 
data on other individuals, because the 
individual reporting for himself has a 
low level of intelligence or education, 
and because* the* (juestion is complex or 
refiiK'd in dc'tail or relates to a remote 
event, bias is most likely to arise when 
the inlcmnanl perceives information as 
being to his own advantage or disad- 
vantage, so that answers are pulled to- 
ward higher status in his frame of ref- 
erence'. As ewample's, age misstateMuemt 
follenvs a pattern e)f overrepresentatiem 
in the ye)ung adults and in the catego- 
ries boreleriug e)n less elesirable age 
gre)ups; the foreign-born tend to claim 
native birth; and the non-white attempt 


to pass as white. Of particular signif- 
icance for fertility research is the tend- 
ency for reported marital status to cor- 
respond appropriately with parity and 
with residential arrangements in agree- 
ment with reproductive norms. 

Turning next to methodology, the 
discussion will be developed progres- 
sively from the simpler to the more 
complex measures, and will finally be 
summarized. The most common and 
most elementary measure of fertility is 
the crude birth rate. Given a popula- 
tion identified in space and time, then 
the crude birth rate is the ratio of the 
number of births occurring to members 
of the population during a particular 
time period to the total number of per- 
son-years of life of the population dur- 
ing that period, i.e., the exposure to 
risk of occurrence of birth. The crude 
birth rate is usually expressed as a rate 
per thousand person-years. The prac- 
tice of approximating the denominator, 
by multiplying the population size at 
the midpoint of the period in question 
by the number of years represented in 
the numerator, is responsible for the 
customary description of the rate as 
“births per thousand population.” Not- 
withstanding this practice, the inclu- 
sion of time in the denominator is al- 
ways implicit and appropriate since any 
event requires not only actors but also 
the passage of time. 

The principles underlying the com- 
putation of the crude birth rate— iden- 
tification of an ex]:)osed population and 
of births to this population in terms of 
certain attributes, including time— may 
be extended without modification to the 
computation of rates for classes and 
subclasses of the population. For ex- 
ample, the age-specific fertility rate 
represents a crude birth rate for each 
age group in the population, the nu- 
merator being births to parents of a 
given age group and the denominator 
the number of person-years spent in that 
age group in the time period concerned. 
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A possible ambiguity arises here, since 
each birth is represented by two par- 
ents, who are not generally of the same 
age. Properly speaking, therefore, age 
specification implies either counting 
each birth twice and dividing the re- 
sultant rates by two for uniformity of 
dimension with the crude birth rate or 
specifying parental sex as well as age. 

Female age-specifie fertility rates are 
by far the most common, primarily for 
reasons of convenience. If the crude 
birth rate be symbolized by b, the fer- 
tility rate for age group a by f(a) and 
the proportion of the population in age 
group a by c(fl), then b is identical 
with the sum of the products f(a)*c{a) 
over all ages. This illustrates a funda- 
mental analytic approach which has 
been widely used in fertility research; 
the computation of rates at various lev- 
els of specificity for attributes Xi, in or- 
der to distinguish between differences 
in fertility at lower levels of specificity 
caused by differences in j(x,) and by 
differences in the distribution of the 
population, c(Xi), by those particular 
attributes. There are three problems 
implicit in this basic approach: (1) the 
specificity problem, or what variables 
should be considered in terms of their 
influence on fertility and their distri- 
bution in the population (to which the 
most appropriate general reply would 
seem simply to be the highest level 
feasible in terms of available data); 
(2) the index problem, or how the n- 
dimensional table of rates resulting 
from the specification of n variables 
can be reduced to manageable compass 
in a single fertility index for convenient 
comparison between groups; (3) the 
temporal aggregation problem, or 
which rates should be considered as 
the analytical unit for purposes of tem- 
poral comparison. 

The index problem does not exist if 
only one component of the population 
be distinguished as the appropriate ex- 
posure denominator for the births of a 
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period, i.e., if specificity results in only 
one rate. A common fertility measure, 
for example, is the ratio of births dur- 
ing a time period not to the total per- 
son-years of the population but to the 
person-years for females in the repro- 
ductive ages (such as 15-44, inclusive), 
these being the component of the pop- 
ulation more specifically exposed to 
and responsible for the observed births. 
An approximate counterpart of this 
measure, using only enumeration data, 
has been applied extensively and suc- 
cessfully, particularly in tlie United 
States, where the relative length of the 
census scries contrasts markedly with 
the relative brevity of the birth regis- 
tration series. This measure is the ratio 
of the numb(*r of children in age group 
0-4 ( or some other conveniently chosen 
range) to the number of women 15-44 
(likewise an arbitrary representation, 
in this case of the reproductive span). 
Using the ages indicated here, the 
child-woman ratio, as it is customarily 
termed, is an approximation to the ratio 
of births in the five years preceding 
census date to the person-years of ex- 
posure in age group 15-44 in that cpiin- 
quennium; the approximation depends 
for its accuracy on the relation of in- 
fant and child mortality and migration 
to the differenc(*s of size of the cohorts 
passing through the reproductive ages 
in the preceiisal period. 

Solutions to the index problem may 
be (exemplified for the set of age-spe- 
cific fertility rates for females. If a rate 
be computed lor c^ach of, say, n age 
groups, then the index which sum- 
marizes these n rates is the sum of 
these rates, each assigned an appropri- 
ate weight, and the index problem be- 
comc's one of selecting weights. One 
elementary and relatively satisfactory 
solution is the use of equal weights, 
and the ind(3x resulting from this pro- 
cedure is customarily termed the “total 
fertility rate.” This measure may be 
conceptualized as the mean parity, at 
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the end of fertile life, for a cohort of 
women passing through the reproduc- 
tive age span without mortality and ex- 
periencing in each age the fertility 
rates being summarized. Derivative 
from this concept is the gross repro- 
duction rate, a simple modification of 
the total fertility rate obtained by mul- 
tiplying it by the proportion of births 
which are female, or alternatively and 
more directly by including only female 
births in the computation of the origi- 
nal age-specific fertility rates. It will 
readily be seen that the gross reproduc- 
tion rate is a measure of female re- 
placement under mortality-free condi- 
tions and is thus a fertility counterpart 
to the net reproduction rate discussed 
in the chapter on reproduction. 

A second solution closely allied to 
the reproduction rates is the stable 
birth ratt^ obtained by weighting the 
age-specific fertility rates by the stable 
age distribution implicit in these rates 
and in a set of age-specific mortality 
rates. The stable birth rate is directly 
analogous to the crude birth rate in 
form, with a potentially permanent age 
distribution substituted for the actual 
age distribution of the population 
which supplies implicit weights in the 
computation of the crude birth rate. A 
third type of solution to the index 
problem, relat(*d to an empirical rather 
than to a mathematical model, is the 
s('l('etion of some “standard” age dis- 
tribution as a source of weights for the 
component fertility rates. This type of 
solution is convenient but arbitrary 
since the resultant index is a function 
of the stiindard chosen and since there 
are no universally acceptable guiding 
principles for this selection. 

The temporal aggregation problem 
arises because there is a meaningful al- 
ternative set of fertility measures, a set 
deriving from the identification of the 
fertility of a population in time by 
specifving the temporal location of the 
parents (in the denominators of the 


various measures ) rather than the tem- 
poral location of the births (in the nu- 
merators). For example, a group of fe- 
males may be identified by the attri- 
bute of birth during a particular time 
period, i.e., as a birth cohort. As this 
cohort passes through the reproductive' 
span, aging pari passu, its exposure to 
risk of occurrence of birth and its num- 
ber of births may be registered in each 
age; accordingly, a set of age-specific 
fertility rates may be generated in pre- 
cisely the same way as for a period of 
observation of births. Indexes which 
summarize cohort fertility-age func- 
tions may be computed in the ways de- 
scribed for periods above, and, since' 
they will in general differ in their tem- 
poral variations from the time series for 
their period counterparts, a choice be- 
tween these is required on analytic* 
grounds. The most general basis of an 
answer to this decision problem is in 
fenns of the perceived importance in 
the concrete situation of the particular 
circumstances and conditions of a pe- 
riod relative to the persistent interrela- 
tionships among the cohort’s lifetime 
experic'nces. In practice the temporal 
aggregation problem is often ignored or 
answered by default in favor of the pe- 
riod approach, in the absence of the 
time series of data necessary for com- 
puting cohort measures. 

We have raised three problems which 
are present in the construction of fer- 
tility measures— the specificity problem, 
the index problem, and the temporal 
aggregation problem— and illustrated 
them by reference to one specified vari- 
able, age of female. In the following 
paragraphs we will discuss a few other 
variables. The specification of these has 
increased our understanding of fertility. 
In each case different indexes may be 
employed to summarize the set of rates 
generated, as analogues of the indexes 
suggested for age-specific rates, and in 
each case the set of rates may be speci- 
fied temporally by a period or by a 
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cohort referent. Many difficulties in 
comparing fertility studies and general- 
izing from them ensue from the differ- 
ent solutions to the problems of speci- 
ficity, of index construction, and of 
temporal aggregation. Establishing for- 
mal relationships among these for sim- 
ple models of demographic change is 
an important task which has been ac- 
complished to date only in fragmentary 
form. Since the cohort approach to tem- 
poral aggregation deserves priority on 
general analytical grounds, it must be 
noted that such analysis requires pa- 
tience. Agencies concerned with policy 
formation cannot afford the lapse of 
time essential for relatively complete 
reproductive records; these agencies 
will therefore have recourse to infor- 
mation assembled by successive time 
periods. Accordingly, two important 
areas of research are identified: (1) es- 
tablishment of the nature of the rela- 
tionship between temporal variations in 
various fertility parameters, from a co- 
hort and from a period viewpoint; (2) 
determination of the optimal means for 
assessing incomplete reproductive ex- 
perience for cohorts, in terms of the 
demands of current fertility analysis. 
The importance of this kind of research 
varies directly with the volatility of 
procreative behavior. 

Since we are concerned with a proc- 
ess which is norinatively confined to 
married couples and which is a major 
focus of married life, an obvious exten- 
sion of the principle of exposure specifi- 
cation is into the area of marriage. 
Records for a birth cohort of individu- 
als throughout the fertile ages may be 
used to distinguish, for each age of ex- 
perience, the person-years of married 
and unmarried exposure, the numbers 
of legitimate and illegitimate births, 
and fertility rates specific for marital 
status as well as for age. The same 
computations may be made for periods. 
In either case the table of rates may be 
summarized in index form by interpos- 


ing a population distribution by ag(* 
and marital status derived from one of 
the models suggested above. As before, 
the index problem may be avoided by 
computing the ratio of the number of 
legitimate births to the total number 
of person-years of married life within 
the fertile age span, for the cohort or 
for the period. 

Another measure which has analytic 
utility in this cohort case and which 
provides an example of still another 
principle of distinction among fertility 
measures is the ratio of legitimate 
births to (first) marriages. Each is 
cumulated to the end of the age of fer- 
tility, and the ratio is equal to the meas- 
ure of marital fcTtility divided by the 
mean duration of marriage within the 
fertile period. Thus we may di.stingui.sh 
between time-fr('e m(*asures, which are 
ratios of the numbers of two related 
events, and measures of thti occurrence/ 
exposure form, which are additionally 
functions of the passage of time. The 
])eriod analogue of the cohort birth- 
marriagcj ratio is not commonly used, 
the ev('nts recorded in the numerator 
and denominator, respectively, do not 
generally occur to the same individuals, 
and the ineauing of the measure is 
thereby obscured. Attempts to r(‘ctify 
this diflieulty by computing the ratio 
of births ol year t to marriages (ff year 
/-n, when' n rcpresc'nts an approxima- 
tion to the mean interval hetwe^en mar- 
riage and birth, have not hecai rc'garded 
as successful. 

The specification of marital status 
may he extended into eonsidc'ration ol 
marital duration as well, since the fer- 
tility of marri(‘d couples is known to 
vary mark(‘dly with the kaigth of tinu' 
elapsed since marriage. And again, fer- 
tility rates specific for fernah^ age and 
duration of marriage may be; computed 
for cohorts or for periods and may be 
summarized in indexes by the various 
procedures noted. Several special con- 
siderations about marital duration may 
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be introduced at this point. In tlie first 
place, marital duration may be used as 
a specified variable without age; and, 
since it is a variable of the same type 
as age (denoting the passage of time 
since occurrence of a significant event 
in personal history), the models from 
which indexes were derived for age- 
specific measures may be readily adapt- 
(*d to duration-specific fertility. Fiir- 
therinore, this adaptation permits the 
temporal division of fertility experience 
for successive marriage cohorts as well 
as for successive birth cohorts. Con- 
secutive events may be assembled and 
summarized for people sharing a given 
period of marriage and thus united by 
the common circumstances of their so- 
cioeconomic environment at like stages 
of their family cycle, llie marriage co- 
hort approach to fertility has the fur- 
ther advantage that the unit of study 
can be a couple, an eminently appro- 
priate unit for reproductive analysis, 
rather than, as has been customary in 
age-specific fertility, an individual. 

This is an appropriate point at which 
lo note the technically awkward prob- 
lem that the husband and/or the wife 
may have been married more than once, 
so that the marital duration of a couple 
may be interpreted in several different 
ways. Finally, for a variety of plamsible 
rea.sons the age at marriage of Imsband 
and of wife (remarriage again posing 
the problem of plural possible defini- 
tions) mav be expected to be related 
in intiTcsting ways to the fertility of 
the couple. However, since the varia- 
bles of age, duration of mairiage, and 
age at marriage are algebraically re- 
lated, the specification of any two of 
thes(‘ in a scheme of measiuemcnt au- 
tomatically impli(\s the concealed o]xt- 
ation of the third. 

It has been suggested in the preced- 
ing paragraphs that marital status, and 
more particularly marital duration and 
age at marriage, are important varia- 
bles in the computation of fertility rates 


for periods and for cohorts. One facet 
of this suggestion is the subdivision of 
reproductive experience into separately 
considered components by reference to 
date of marriage. The procreative his- 
tory may also be broken into compo- 
nents by distinguishing births by order, 
and women (or couples) by parity. 
Only women with n — 1 previous births 
are exposed to the risk of occurrence of 
an nth birth, and future fertility is 
clearly a function of past fertility. Ac- 
cordingly a most fruitful recent direc- 
tion of development of measures has 
been in the area of parity-specific fer- 
tility, for periods and for cohorts, and 
with age or duration as auxiliary speci- 
fied variables for the purpose of model- 
building and index-construction. Unlike 
the other variables suggested for spec- 
ification, parity has the unique feature 
of being itself a measure of fertility to 
date for the individual or couple con- 
cerned. This variable is the only one 
which permits computation of the range 
and differentiation of individual pro- 
creative performance in the population 
being studied. It shares with marital 
duration, however, a possible ambigu- 
ity of definition. Parity may be defined 
as number of conceptions, number of 
live births and stillbirths, or number of 
live births, and its referent may be the 
total reproductive record of the wife, of 
the husband, or of the present marriage. 

Fertility rates specific for parity may 
be computed on the occurrence /expo- 
sure basis in the same manner as fer- 
tility rates specific for duration. An- 
other measure, the precise analogue of 
the birth-marriage ratio, uses the birth 
or marriage cohort as the temporal ag- 
gregation basis. This is the parity pro- 
gression ratio, operationally defined for 
parity n as the proportion of women 
who, having achieved nth parity, pro- 
ceed to achieve at least ( n+l ) th parity. 
The resultant series of ratios is time- 
frt^e in the same sense as the birth- 
marriage ratio, but in the present case 
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the passage of time in question is the 
interval between the nth birth and the 
(n+l)th birth (or the end of the fer- 
tile age span if the nth birth is the final 
one). This brings into focus the pro- 
posal of measures specific for the time 
interval since the preceding birth and 
enlarges upon the consideration of par- 
ity as a fertility variable in the same 
way as marital duration amplified the 
variable of marital status. Little re- 
search has been done on interval-spe- 
cific fertility because the requisite data 
are very rare. The reference to birth 
intei*val as a useful variable for fertility 
specification completes a neat set of 
demographic variables which have been 
introduced into the literature of fertil- 
ity measurement. These variables, six 
in number, may be arranged in three 
pairs, as follows: (1) number and age; 
(2) marital status and marital duration; 
( 3) parity and birth interval. Each pair 
consists of a status, marked by the oc- 
currence of a demographic event, and 
an interval, or lapse of time since that 
occurrence. Fertility research on this 
plan verges on the reconstruction of 
complete procreative histories and is 
closely allied with the study of the 
family life cycle. 

The consideration of birth interval as 
a significant discriminator of exposure 
to the risk of birth raises a point con- 
cerning the meaning of exposure in the 
operational definition of specific fertil- 
ity rates, which is important because 
of its role as a bridge between the 
measures based on data from secondary 
sources and the measures used in in- 
tensive research into fecundity and fer- 
tility control. The basic rates discussed 
above have as numerator a sum of 
events and as denominator a product- 
sum of person-years of exposure, but 
the criterion of exposure has been 
merely the achievement of a particular 
status. To be explicit, after the (n-l)th 
birth a woman is not exposed to the 
risk of occurrence of an nth birth until 


a period of time sufficient for the termi- 
nation of pregnancy elapses. Thus, from 
a physiological viewpoint every con- 
ception results in erasing from the ex- 
posure record a time interval which is 
included as exposure in the above meas- 
urement schemes. The proportion of 
the potentially fertile population which 
is temporarily sterile at any time be- 
cause of pregnancy may be a meaning- 
ful component in explaining fertility 
differentials, particularly during periods 
when fertility is fluctuating. Refined 
treatment of this factor should include 
the consideration of pregnancies which 
culminate in no live births or in more 
than one live birth as well as those 
yielding one live birth. Finally, it seems 
clear that marric'd status is neither nec- 
essary nor sufficient for exposure in a 
physiological sense and in particular 
that the incidence of premarital con- 
ception is high enough in most societies 
to warrant careful allowance for pre- 
marital exposure. 

SOf:iAL VARIATIONS IN FERTILITY 

Our first concerns in this section are 
movements of national fertility with the 
passage of time and international dif- 
ferences in fertility at a given time, 
lliere are severe restrictions on this 
analysis because of limited data. As a 
crude generalization, the higher the fer- 
tility, the less information we have 
available. Our broadest generalizations 
in time and space must rely on the sim- 
plest of measures, the crude birth rate, 
and our inte rpretation of the role of de- 
mographic influences mentioned in the 
preceding section is for the most part 
inferential rather than statistically con- 
trolled. We know practically nothing 
about fertility prior to the nineteenth 
century. With a fair degree of confi- 
dence we may assert that fertility in 
most of the world was very high, with 
a crude birth rate between 40 and 50 
per thousand, but it was markedly 
lower, perhaps between 30 and 40 per 
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thousand, in western and northern Eu- 

I ope. The probable components of low- 
er fertility in the latter area are a higher 
age at marriage, a lower proportion 
married, and a smaller number of births 
p('r married couple. The diflFerence in 
crude birth rales would almost certain- 
ly have been greater were it not for a 
more healthy regime in western and 
northern Europe than in the rest of the 
world. One exception is the United 
State's, where a highly favorable age 
distribution and nearly universal early 
marriage, based in large part on im- 
migration, combined with relatively 
healthful conditions and a labor short- 
age relative to resources to give a crude' 
birth rate above 50 per thousand per 
annum. 

Th(' pionec'is in the Western tran.si- 
tion toward low fertility were three na- 
tions— France, the United States, and 

I I eland— but the last two deviated from 
the subsecpient general pattern. The 
source of the American fertility decline 
lay ill the non-eontinuance of tlie p(‘- 
culiar conditions giving abnormally in- 
flalc'd fertility in tlie earlier vears; the 
Irish fertility decline was, on the demo- 
graphic level, a product of a very late 
age at marriage, a very low proportion 
(‘ver married, and a relatively high emi- 
gration. Throughout the latter half of 
the nineteenth centur)’, the other coun- 
tric's of northern and western Europe 
followed France along the path of fer- 
tility reduction, a trend that continued 
unchecked— and only minimally dis- 
lurlx'd by the First World War— until 
tlu' (‘nd of the great depression of the 
1930’s. As the years passed, more coun- 
tries on the cultural periphery of the 
initiating area were pulled into the 
tran.sition process, in central and to 
some (*\tent in southern and eastern 
Europe, as well as in the populations 
of predominantly northwest European 
and particularly British origin in other 
continents. The details differ from 
countr\^ to counti*v but, as an approxi- 


mate generalization, the later the date 
of inception of the decline, the more 
rapid its pace. Japan is the only coun- 
try outside the orbit of Western civili- 
zation which at this writing has partici- 
pated in this vital revolution, and it is 
highly relevant for later analysis to 
note that this is the only non-Western 
country with a relatively indigenous 
non-colonial industrial revolution. 

The primary demographic source of 
the fall in fertility was a decline in the 
mean completed parity of married 
women from the neighborhood of seven 
to a level below three. Parity distribu- 
tions were progressively attenuated at 
the higher levels, with a tendency to- 
ward a pronounced mode at two. From 
a timing standpoint, the deeline was 
achieved by cessation of childbearing 
at progressively earlier marital dura- 
tions rather than by delayed initiation 
of marital fertility or longer birth inter- 
vals. Age-specifie fertility for the total 
population declined at a somewhat 
.slower pace than marital fertility. The 
proportion of reproductive person-years 
spent by females in the married state 
was increased by a declining rate of 
marital dissolution (an accompaniment 
of declining mortality), and the de- 
crease by delayed marriage or by sex 
imbalance consequent upon predomi- 
nantly male immigration was not as 
great. In turn, the crude birth rate de- 
clined at a slower pace than the total 
fertility rate because the potentially 
parental part of the age distribution 
was relativelv inflated bv declining net 
rcprodiictivity. 

In the past two decades birth rates 
have risen markedly in countries which 
experienced the decline described 
above, and the new higher fertility 
level seems more than temporary. The 
demographic components of explana- 
tion of this rise may be summarized as 
follows (with due recognition that the 
experience is as yet too short to be ana- 
Ivzed satisfactorilv for recent young 
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marriages): (1) the proportion mar- 
ried of total person-years of reproduc- 
tive life has increased markedly be- 
cause of a pattern of earlier and more 
frequent marriage and continuing im- 
provements in survival; (2) within 
marriage the proportion infertile has 
declined markedly, although high pari- 
ties continue to become rarer and the 
modal family size is still two; (3) the 
mean age of childbearing has declined; 
( 4 ) there has been a transitory fluctua- 
tion in annual fertility caused by the 
])ostponement and subsequent occur- 
rence of births, either directly within 
marriage or indirectly through post- 
poned marriage, although the timing 
pattern of marriages and births may 
subsequently have been accelerated. 
Such fertility fluctuations are an im- 
portant fe^ature of areas for which ade*- 
quate data exi.st, but the time lag be- 
tween postponement and recovery had 
previously been brief. The fluctuation 
of the ])ast two decades aj^pears to be 
unique in magnitude in demographic 
history and therefore poses peculiar 
problems of proper analytical persp(*c- 
tive. 

In concluding this brief sketch of the 
spatiotcmporal differentials in fertility, 
it must be re-emphasized that the data 
supporting the above generalizations 
are highly limited in space, in time, 
and, most importantly, in cultural vari- 
ability. As far as we know, most of tin* 
world continues to have relatively high 
and stable fertility, founded on univer- 
sal and early marriage and high com 
])letcd parity. Important temporal vai- 
iations have probably been confined to 
the short run, and cultural similarities 
have been more evident than cultural 
differences. These observations have 
their most solid foundation in the fun- 
damental truism that, for most of the 
world for most of man’s history, envi- 
ronmental difficulties meant high mor- 
tality levels, and the cultures which did 
not match these with abundant fertility 


failed to survive. We have very few re- 
liable data concerning the detailed 
facets of procreative behavior for any 
population or subpopulation character- 
ized by high fertility. 

Just as there are major differences in 
fertility among nations at a point of 
time, so within nations various social, 
economic, and cultural groups have 
been observed to have markedly dis- 
.similar patterns of childbearing. The 
primary source of this information, ex- 
cept for special-purpose small-scale 
studies, is the census, in large part 
through the medium of cross-classifica- 
tions of completed parity with other 
demographic and socioeconomic infor- 
mation for married women but also 
through use of the child-woman ratio 
as an approximate fertility measure. 
Another potentially important source of 
information is the combination of reg- 
istered births wit^ census data on ex- 
posure for particular socioeconomic 
and cultural categories, but this type of 
measure i> complicated because its 
components come from different 
sources which may not be comparable 
in definition and accuracy. Tliis diffi- 
culty vari(*s in severity with the com- 
plexity of the attributes concerned, as 
is the case, for example*, with paternal 
occupation. 

The variables in tc'rms of which ftT- 
lility variations have most frequently 
and .siKxessfully been dc*scribcxl within 
\\ estern nations are income, cxlucation, 
occu])ation, race, nativity, religion, and 
community size (including in the last 
the fundamental distinction between 
rural and urban residence). In te*rms of 
the nature of their relation.ships ( in the 
past) to' fertility, these variables may 
l)e classified undcT three headings, al- 
though obvious interdependencies par- 
tially destroy the usefulness of the clas- 
sification: (1) for occupation, educa- 
tion, and community size, the fertility 
continuum has run from high to low in 
terms of the proximity of the group to 
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urbanization, industrialization, and spe- 
cialization; (2) for income (as well as 
other status associations like education 
and occupation ) fertility has tended to 
vary inversely with status; (3) for the 
religious, ethnic, and racial cultures and 
subcultures, Roman Catholic fertility 
has been higher than Protestant, for- 
eign-born fertility higher than native- 
born, and non -white fertility higher 
than white (these classifications tend- 
ing to be associated with status). There 
arc some hints of a pattern discernible 
in tlie mass of detailed and conflicting 
evidence available. This pattern may 
be presented in the form of a model of 
internal fertility dynamics accompany- 
ing the decline of fc'rtility in the West. 
As the occupational structure has grad- 
ually been transforiTK'd from an agri- 
cultural to an industrial focus, those 
participating most closely in this trans- 
formation have modified their fertility 
downward. By socioeconomic class, the 
higher the status of the persons con- 
cerned, the earlier tlu^ir fertility de- 
cline; the new childb('aring pattern has 
gradually filtered down through the so- 
cial ranks. The new style of fertility has 
met pockets of resistance in subcultures 
with boundary-maintaining mecha- 
nisms which are, for the time being at 
least, relatively effective. 

At the upper and lower asymptotes 
of this model, fertility varies directly 
with socioeconomic status, but because 
of the temporal secpience of classes in 
the pattern of decline, inverse differen- 
tials ( as reported in the preceding par- 
agraph) are mo.st commonly observed. 
Thus the differentials obseiwed in any 
particular study require interpretation, 
insofar as the model is valid, in terms 
of th(» particular phase of the fertility 
transition which is under observation. 
Some substantiation of this thesis is 
available. Fertility differentials in gen- 
eral are somewhat smaller now than 
they have been in the past. Fertility by 
income is not now a monotonic decreas- 


ing function but tends to have a re- 
verse-J shape. However, most data are 
less than adequate for segregation of 
the function, status, and subculture 
components of fertility variation in 
time-series form. In fact, the existence 
of each differential, independent of the 
others, as established by a reliable 
form of multivariate analysis, is a large- 
ly unaccomplished objective. Difficul- 
ties in this area are presented not only 
by the obvious interdependencies 
among such variables as race, income, 
and occupation but also by the variety 
of fertility measures used in different 
studies. Some of these are of a period 
and others of a cohort type; some are 
restricted to marital fertility, while 
others are concerned with general fer- 
tilitv; some are in the form of indexes 
or rates, and others utilize' ratio-type 
measures. 

Indeed, the problems and potentiali- 
ties of differential fertility analysis 
seem to be more impressive than the 
results to date. The following ques- 
tions may be cited as both important 
and relatively unanswered: (1) To 
what extent are fertility differentials the 
result of differences in marital fertility 
as distinguished from differences in 
nuptiality, and what has been the rela- 
tive importance of each at various 
pliases in the sequence of fertility de- 
cline? A subsection of this area of in- 
quirv is the interdependence of age at 
marriage (of husband and of wife) 
with occupation, income, and educa- 
tion. (2) To what extent are national 
fertility trends the consequence not of 
the evolution of the fertilities of popu- 
lation components but of trends in the 
distribution of the population by these 
components? (3) Granted that fertil- 
ity variations through time are occur- 
ring within subgroups of the society, to 
what extent are these a function of 
movement between subgroups as dis- 
tinct from internal variation? Particu- 
lar aspects of this problem include the 
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migrants from rural to urban areas, the 
migrants through social space ( who, in 
the few studies documenting the prob- 
lem, seem to have fertilities which vary 
inversely with the rate of ascension), 
and the converts from one religious 
persuasion to another. (4) Do those 
who experience a change in status dif- 
fer in fertility from those whose status 
is static, and, if so, do they resemble 
more in reproductive behavior the sub- 
group which is their source or that 
which is their destination? (5) To what 
extent are the data on dilferential fer- 
tility which have been accumulated foi 
many countries during the last twenty- 
five years a reflection in part of th(' eco- 
nomic and political upheavals of this 
era? There is no overriding reason for 
bi'lieving that differential responses to 
short-run phenomena by the various so- 
cial segments will correspond in degree' 
oi’ in direction with their responses to 
long-run change. For example, the re*- 
cent rise in fertility in the j^ast two d(*c- 
ades has been most pronounced among 
those groups which previously had the 
lowest fertility. Indeed, most of our 
evidence refers to a period character- 
ized by fluctuation, and the results may 
accordingly be somewhat misleading 
for long-run analysis. 

In summarizing the problem areas of 
the materials in this section, we note 
two critical limitations on the suitabil- 
ity of available data for the foiinalion 
of universal generalizations. In the first 
place, our knowledge about underde- 
veloped areas of the world is largely 
inferential because enumeration and 
registration systems are absent or rudi- 
mentary. The systematic collection of 
official data of scientific utility almost 
seems to require that institutional 
structure which is most likely to lead to 
low fertility. Even for the nations of 
greatest statistical strength, the possi- 
ble control of demographic influences 
on fertility is inadequate for the scheme 
of variables outlined in the discussion 
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of metliods, and all refined series are 
short. In the second place, our knowl- 
edge of fertility for the urban-industrial 
nations is most fiimly grounded in evi- 
dence relating to a period of transition 
and fluctuation, in which the obvious 
and immediate importance of some dy- 
namic variables may be concealing 
more fundamental influences. Study of 
the relationships between fertility 
movements for national and regional 
aggregates and movements of social 
and economic indexes for the same ag- 
gregates has b(*(Mi neglected. Despite 
the multitude of references to the hy- 
pothesis that fei tility movements are a 
function of the levc'l of income or em- 
ployment, few studies of this relation- 
ship have yet been made. 

Two other problems paradoxically 
])lagiu‘ the d(‘V('lopment of demogra- 
phy: th(' success of techuif'al develop' 
m(‘nts in the measurement field and the 
abundance* of data. In much re'cent re- 
search the enthusiasm for technical n*- 
fiiK'ment of models and data of a com- 
plex and intellectually satisfying kind 
lias provided an excuse for the failure 
to grapple with basic analvtical ques- 
tions which are less amenable* to ejuan- 
tification and inathcmatization. On the 
second count, despite the rnanifexst 
weaknesses of present secondary source* 
materials in many areas, the scie'iitific 
advance of demography is hobble^d by 
the* wealth of data possessed relative* to 
othe*r social sciences. It does not seem 
unfair to assert that the existemce of 
va.st stores of official data concerning 
fertility has made the developmc'ut of 
the subject excessively dependent on 
thexse stores, so that tlic forms in which 
data arc presented in these sources 
have become the frames of reference* 
for analysis. To put the point in the* 
form of a epiestion: Have demogra- 
phe*rs chosen their methods and con- 
cepts because they are theoretically 
relevant or because the data aheady 
exist in these forms? 
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Official data are presented, because 
of administrative reasons and because 
of the nature of data collection, in a 
spatiotemporal framework. Data are 
provided in year-by-year form for de- 
tailed fi;eographic units. One conse- 
quence has been an overwhelming re- 
liance on period-type indexes, despite 
th(' facts that people bear children over 
a considerable span of time and that 
their behavior in successive time peri- 
ods is highly interdependemt. Another 
consecjuence has been a proliferation of 
studi(‘s documenting fertility differ- 
(Mices bc‘tween groups which differ in 
geographical location, at most only a 
correlate of soc'ial facts. Finally, there 
has bc'en a persistent focus of research 
on fertility as a function of those inde- 
pendent variables which are most suit- 
able for official collection, i.e., readily 
quantifiable data in rcilatively non-sen- 
sitive areas of bc'havior. Variables like 
t'ducation, occupation, and income are 
relevant, but it is obvious that they rep- 
r(\sent overlapping penumbras of mean- 
ing and that thc^y are susceptible of 
wide ranges of intca'pretation. The vast 
amount of research that can be done 
with these data has perhaps stood in 
th(' way of rc'search for which specific 
hypothes(\s are formulated. Both meth- 
odologv and data colled ion should be 
directed by hypotheses and theori(\s, 
rather than the other way around. This 
critic ism is, of course, not specific to 
dc’inography but typical of much .social 
science research. Maybe the heart of 
the problem is that a poverty-stricken 
fi(*ld of science must make do with the 
chc'apest data available. 

FECUNDITY 

With this section we begin the dis- 
cussion of the physical processes, con- 
ditions, and actions which lead to the 
occurrence' of births and which are thus 
the proximate sources of fertility varia- 
tion. Tliese may be divided in an ele- 
nu'ntar)’ fashion, without intent of ig- 


noring the subtlety of the distinction in 
particular cases, into the spontaneous 
and passive physiological context, i.e., 
the fecundity-sterility continuum and 
the deliberate and intentional control 
or manipulation of the variable ele- 
ments in that context. Necessary but 
not sufficient conditions for fertility are 
coitus (except for artificial insemina- 
tion) and fecundity. Fecundity is a 
term for a physiological complex which 
includes ovulation on the part of the 
female, ejaculation of viable spermato- 
zoa on the part of the male, union of 
sperm and ovum in the Fallopian tube, 
implantation of the ovum in the wall 
of the uterus, and intrauterine nurture 
and protection of the fetus from em- 
biy^onic stage through to delivery of a 
living child. In some cases it may be 
possible to ascribe infecundity to in- 
adequacies of the male or of the fe- 
mal(\ but there are also cases in which 
the fundamental problem is incompati- 
bility, in the sense that both male and 
female might participate in a fertile 
union with another mate. 

The terms “fecund” and “sterile” may 
be used on several levels of temporal 
referent. An individual may be de- 
scribed as sterile if he or she could be- 
come a parent in no union at any time. 
This would be true, for example, of a 
woman who had undergone a hysterec- 
tomy. A distinction may also be made 
between fecundity as of a point or short 
period of time, and fecundity as de- 
scriptive of a person's or a couple's to- 
tal reproductive history. In particular, 
a woman's ovulation is generally syn- 
chronized with her menstrual cycle, 
and she is considered less likely to be 
able to participate in a fertile union in 
the period centered on her menstrua- 
tion than in the period most removed 
from menstruation. Ovulation ceases 
upon conception and is not resumed 
until some time after delivery. There 
may be an anovulatory period follow- 
ing delivery, probablv related to some 
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extent to lactation. Furthermore, mor- 
bid conditions may temporarily reduce 
the likelihood of birth. The problem of 
fecundity evaluation is concerned not 
only with the conditions necessary for 
conception but also with those requi- 
site to successful pregnancy and par- 
turition. The degree of fecundity of a 
couple may be measured by the ratio 
of conceptions to exposed ovulations or 
by the inverse of this, the mean length 
of time required to conceive. Fecundity 
in this sense may be expected to vary 
from couple to couple, independently 
of the menstrual and pregnancy cycles, 
and from time to time and as a sys- 
tematic function of age for the same 
couple. 

Difficulties in defining fecundity are 
associated with measurement difficul- 
ties. In a s('nse, the ultimate test of fe- 
cundity is the occurrence of birth. If a 
birth occurs, the couple concerned 
were fecund in the time period con- 
cerned. On the other hand, if a couple 
exercises no interference with the prob- 
ability of birth, and engages in regular 
and not too infrequent coitus, but do 
not have a birth, then their fecundity is 
doubtful. The degree of this doubt var- 
ies directly with the length of time con- 
cerned. In terms of the total procrea- 
tive history a couple's fecundity— as- 
suming abscnc‘e of attempts to regulate 
fertility— may be measured by the cou- 
ple s parity. In a context of coitus with- 
out control, fecundity and fertility are 
synonymous. There is, however, a sub- 
tle and critical conceptual difficult) 
concealed within this trichotomy of fe- 
cundity, coitus, and contiol. Behavior 
affecting the frequency of births is clas- 
sifiable under one heading if there is 
knowledge of the trichotomy but un- 
der another heading in the absence of 
that knowledge. Moreover, the influ- 
ences on fertility may be classified as 
cultural or individual, and regulation 
takes on an entirely different meaning 
for research with each classification. An 
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important area of inquiiy lies in distin- 
guishing between influences on fecun- 
dity. 

It follows from the preceding para- 
graph that a simple indirect measure of 
fecundity would be the parity distribu- 
tion of married women who have com- 
pleted their reproductivity, in a socio- 
cultural context in which the level of 
intervention with the fertility process 
may be assumed on various grounds to 
be insignificant. In an approximate 
way, taking into consideration the ob- 
vious difficulties of accurate observa- 
tion in such a context, mean completed 
parity may be as high as nine or ten, 
with the upper limit exceeding twenty 
and the proportion of zero parity close 
to 5 per cent. The probability of plural 
birth has a small influence on mean 
parity, but demographic or socioeco- 
nomic differentials cannot be confident- 
ly affirmed. 

Yet even if parity is correctly enu- 
merated, a number of reservations lim- 
it the inference of aggregate fecundity 
from aggrc'gate fertility, and these res- 
ervations also indicate the many inter- 
woven ways in which social patterns 
influence the manih'slations of fecun- 
dity. (1) Fertility data for married 
women can be used to represent the fe- 
cundity of all women only on the im- 
plausiblt' assumption that there is no 
selection for fecundity implicit in mar- 
riage If brides and grooms are selected 
with some regard to health and phy- 
sique (and this is true at least to the 
extent that marriage presupposes sur- 
vival) and if these characteristics are 
correlated with fecundity, then mar- 
nc*d couples will tend to be more fe- 
cund than random pairs. Marriage, as 
legitimation of a fruitful sexual union, 
is a specific selection mechanism, (2) 
Customs influence the ages of marriage 
of husband and wife. Late marriage 
eliminates fecund exposure, whereas 
early marriage may prejudice fecundity 
through morbidity attributable to pre- 
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mature exposure. (3) Marriage, and 
thus exposure, may be terminated for 
the wife (at least temporarily) by the 
death of the husband. Marriages which 
persist to the end of the female’s fertile 
years are selected for health and thus 
possibly for fecundity. Marriages ter- 
minated by death of the husband rep- 
resent some elimination of exposure for 
females. Marriages terminated by death 
of the wife are not included in the 
computation of mean completed par- 
ity. In the presence of persistent infer- 
tility, the society frequently justifies 
marital dissolution by divorce. Con- 
versely, monogamy decreases aggre- 
gate fecundity by supporting the con- 
tinuation in marriage of a sterile cou- 
ple. (4) To be exhaustive, this list 
should include such items as the preva- 
lence of polygamy, premarital coitus, 
permissive attitudes toward alterna- 
tive means of sexual gratification, and 
other aspects of procreative behavior 
influenced by social norms. 

Most important of all is the dubious 
assumption that any society is free of 
fertility regulation within marriage, not 
only because knowledge about birth 
control is universal but also because 
fertility-limiting practices such as inter- 
course taboos are widespread. The in- 
cidence of fetal mortality is an addi- 
tional piece of relevant information 
available from secondary sources. Fe- 
cundity is defined in terms of the oc- 
currence not of conception but of birth, 
and a fetal death is a conception which 
has failed to come to fruition. There is 
a considerable body of data, unfortu- 
natt'ly of low quality typically, on vari- 
ations of spontaneous fetal mortality as 
a function of demographic ( such as 
maternal age, parity, and birth inter- 
val ) and socioeconomic variables. Such 
evidence is more properly considered 
and evaluated in the mortality chapter 
of this volume. 

Another source, at present limited to 
small and highly selected samples of 


individuals, consists of clinical obser- 
vations, based on experimental findings, 
of physiological characteristics of males 
and of females which seem to be re- 
lated to fecundity. In a small propor- 
tion of cases it is possible to identify a 
male, a female, or a couple as having a 
temporarily or permanently low or zero 
probability of birth because of patho- 
Ic'gical conditions of the reproductive 
system. Among the causes identified 
are immaturity, dietary deficiencies, 
neuroses, specific infections, and malig- 
nant and benign neoplasm. Tn addition, 
any resort to sterilization is clearly a 
negative influence on fecundity al- 
though it is most properly classified for 
analytical purposes as a type of birth 
control. 

Conversely, couples may increase the 
probability of conception by obtaining 
the help of specialists in removing 
known and modifiable causes of steril- 
ity, by seeking assistance through arti- 
ficial insemination, by using tempera- 
ture records to synchronize coitus and 
ovulation, and so forth. For the major- 
ity of the population all that can be de- 
termined by medical examination is 
that there is no known reason why the 
couple concerned cannot have a child. 

Records of the time reejuired for con- 
ception by couples experi (dicing regu- 
lar sexual congress without known reg- 
ulatory activity furnish a third source 
of evidence, intermediate between fer- 
tility statistics and clinical data. These 
records rt'vc'al considt'rable variance 
among couples, with a mean length of 
time required for conception of approx- 
imately four lunar months or ovula- 
tions. The presumption of sterility in- 
creases with the length of the interval. 
Until recently such data were available 
only for restricted and special subsam- 
ples of the general population, but a 
study to be published soon contains an 
extensive amount of evidence of this 
type and a record of known sterility in- 
dications of the clinical variety, for a 
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sample of the young white married fe- 
male population of the United States. 

Without evidence, we may still infer 
that, between groups characterized by 
endogamy, there are hereditary differ- 
ences in fecundity. As a minor but sub- 
stantiated example, populations differ 
in their distribution by blood groups 
and thus in the proportion of unions in 
which the blood groups of male and 
female are different, and incompatibil- 
ity of blood groups is a demonstrated 
source of sterility. In addition, there 
are a number of environmental condi- 
tions which undoubtedly play some 
part in establishing fecundity differen- 
tials between populations. Group dif- 
ferentials in fecundity probably corre- 
late with differences in lu‘alth, both 
generally and with specific reft'rence to 
certain types of morbidity, such as ve- 
nereal diseases, which influence the re- 
productive process. A high frequency 
of infertility has been noted among im- 
poverish(‘d populations. Societies prob- 
ably differ in fecundity because of dil- 
ferences in knowledge about fecundity 
and b(*cause of differences in care of 
the woman during pregnancy and par- 
turition. 

Many hypotheses have been sug- 
gested to associate differences in the 
general ])attcrn of life, excluding fam- 
ily limitation, among areas differing in 
fertility. Some of these hypotheses 
stress changes in activity patterns, 
ranging from the less active roles of 
men to the more active roles ol women, 
and many suggest that an increase in 
general iktvolis tension has taken its 
repi oductive toll through a decrease in 
coital frequency or more directly (and 
mysteriously) through a decrease in fe- 
cundity. Specific dietaiy possibilities 
have been advanced, such as rich or 
excessive food, white bread and other 
prepared foods, alcohol, etc. The hy- 
potheses suffer in general from one of 
two defects: a valid cause for a cou- 
ple’s sterility is applied to the general 
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population without evidence that the 
incidence of the cause for the general 
population is changing; a factor whose 
incidence is changing for the general 
population is claimed as a cause of ste- 
rility without corroborative experimen- 
tal demonstration. 

fn the specifically sexual jirea, it is 
likely that differences in mean coital 
frequency exist between social groups 
since this is to some extent a norma- 
tively oriented phenomenon, and it is 
also likely that this is a meaningful 
variable* for the probability of concep- 
tion and perhaps also for the probabil- 
ity of fetal mortality. Clearly, a very 
low coital frequency is prejudicial to 
the conception rate, and probably a 
very high ficqut‘ncy is too because the 
quantity and (juality of the ejaculate is 
lowered. fIowevc*r, evidence is very 
weak concerning both the physiologi- 
cal n(‘\us and the statistical back- 
ground. It sc‘cms likely that coital posi- 
tion also has implications lor the prob- 
ability of concc‘plion, and coital posi- 
tion varies among cultures. Finally, 
some* types of interfcr(*nce with repro- 
duction may prejudice the future fe- 
cunditv of the male or female. Evi- 
dence indicatc's that modern contracc'p- 
tives have* no such del(*t(irious (effects, 
but the more primitive types of fc'rtil- 
it) rc'gul.ition may increase the risk of 
infection and prejudice* subsequent fe- 
cundity. In particular, abortion proce- 
dur(*s may play an important role in 
reducing the fc^cundity of most, if not 
all, populations. 

by wc'ighing the information pooled 
from these sources and by making in- 
Iciences about the behavior of statisti- 
cal aggregates, a model of fecundity 
may be constructed to indicate varia- 
tions of fecundity by age of woman. It 
is probable that, for a birth cohort of 
women, aggregate fecundity increases 
at first gradually and then rapidly from 
the zero level in the early teens to a 
maximum not far below unity in the 
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('arly twc*nties, then declines gradually 
lor about twenty years and finally mon' 
precipitately until it levels out, during 
the forties, in a downward exponential 
which apparently approaches zero in 
the neighborhood of age fifty, "rhe 
probability traced in functional form 
for the group is the compounded com- 
plement of complete sterility (tempo- 
rary or permanent ) on the part of some 
couples and subnormal or low fecun- 
dity on the part of some of the re- 
mainder. Assumptions are required 
concerning coital frequency— which 
probably declines with age— as well as 
lactation, types of contraception, and 
levels of health. Throughout the repro- 
ductive period decline may be expected 
as an accompaniment of the cumula- 
tion of morbid conditions, particularly 
those associated with childbearing it- 
self. A high level of fertility in the early 
ages represents an exposure to greater 
risk of damaging the reproductive ap- 
paratus and thus may prejudice fecun- 
dity at later ages. Fecundity may de- 
pc*nd on parity, although the process of 
successive sorting clearly leads to a 
concentration of low fecundity women 
in the low parities. Previous experience* 
with fetal deaths as well as with births 
may b(* prejudicial to subsequent fe- 
cundity. This model, which could be of 
use in establishing the proportion of 
possible fertility actually achieved by a 
population (and thus, by subtraction, 
its level of regulation), must be evalu- 
ated in the light of the various traps of 
cultural variability noted previously. 
As a simple example of the pro])lems 
posed, it is difficult to talk about the 
fecundity of a female in the absence of 
a sexual union. 

To summarize this section on fecun- 
dity, we may delineate a fourfold divi- 
sion of the components of fecundity: 
(1) the genetic basis; (2) environmen- 
tal influences, particularly those aflFect- 
ing the female’s health and her repro- 
ductive equipment; (3) variations in 


exposure not manifestly associated with 
birth control; (4) a complex interstitial 
area of interdependency between per- 
ceived fecundity and regulatory prac- 
tices. It has become relatively routine 
research practice to assume that the 
fertilities of populations being com- 
pared do not differ in genetic fecun- 
dity. While this is probably invalid, it 
is not likely to be seriously so, and the 
rudimentary state of knowledge of the 
genetic basis of fecundity makes the 
practice a strategically sensible one. 
Hut the larger assumption is also com- 
monly made that differences in fertil- 
ity between populations are solely the 
consequence of differences in fertility 
regulation. This mav be true on bal- 
ance, but it is clearly false in detail. 
Progress in fertility research will be 
considerably enhanced by the develop- 
ment of improved diagnoses of infe- 
cuiidity, and their extension from spe- 
cial to general samples of the popula- 
tion, as well as by the cumulation of 
reproductive life histories, perhaps in 
diary form, of menstruation, copula- 
tion, conception, fetal death, and birth. 
This will facilitate a more satisfactory 
evaluation of the extent to which dif- 
fering cultural patterns contribute* to 
overt fertility differentials indepeiid- 
<*ntly of fertility regulation. The practi- 
cal research problem is probablv the* 
interdependency of the measurement 
of fecundity and the measurement of 
fertility regulation. 

FERTII.ITY REGULATION 

Demographers agree that the major 
influence on fertility variations is the 
set of actions consciously taken by pos- 
sibly fecund couples to influence the 
j^robability of occurrence^ of a birth ei- 
ther at a particular time or beyond a 
particular time. The reasons for their 
unanimity on this point will be dis- 
cussed later. Tlie first problem is to out- 
line the scope and variety of these ac- 
tions. Many of the activities described 
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may be carried out without the inten- 
tion to regulate fertility, but it seems 
advisable to restrict our attention to 
intentional control activity, i.e., activity 
perceived and defined by the couples 
concerned as regulation. Wc can re- 
gard all other fertility-influencing ac- 
tivity as falling into the fecundity cate- 
gory. The classification into this dichot- 
omy is not always easy, and the prob- 
lem is relative to the level of knowl- 
edge and clarity of purpose of the cou- 
ples under observation. These matters 
arc discussed at greater length in th(‘ 
section on reproductive institutions. 

The scope of regulation is evtensive, 
as will readily be seen from consideia- 
tion of the chain of events which lead 
to birth; intervention at any link of the 
chain may be interpreted as fertility 
control. A division may first be made 
bt'tween activities intended to decrease 
the ])robability of birth and those in- 
tended to increase the probability of 
birth The latter are so commonly ex- 
cluded from general discussions that 
“familv limitation” is regarded as a 
synonvm for family planning or birth 
control, but this would clearly be an 
incomplete view of the subject. Nev- 
ertheless, because of the almost cer- 
tainly greater empirical significance of 
the former categoiy and b(‘caiise of th(‘ 
traditional emphasis on it, we will give 
prior attention to activities which re- 
duce fertility. They may be classified 
according to their location in the fer- 
tility sequence. 

First, although coitus is not abso- 
lutely essential to the oecurrcnce of 
birth, because of artificial insemina- 
tion, it may be regarded as practically 
so. Any reduction of the frequency of 
coitus intended to decrease the prob- 
ability of birth is a means of fertility 
reduction, the extreme case being celi- 
bacy. A most important class of such 
activity is the combination of delayed 
marriage and premarital continence. 
Within marriage, the category includes 


abstinence and reduced coital frequen- 
cy. It should be noted that these means 
may be institutionalized— particularly 
in relation to pregnancy, lactation, and 
menstruation— but they need not be 
considered as volitional regulation. A 
third special subtype consists of peri- 
odic abstinence, commonly known as 
the “rhythm” or “safe period” method, 
which is the practice of restricting coi- 
tus to the period in which it is be- 
lieved that the jirobability of fertiliza- 
tion of the ovum is least likely. Clear- 
ly, tlic practice and efficacy of this 
regulatory procedure ar(* relative to 
the state of knowh'dge, for e\ainpl(\ 
misinformation probably has increased 
the probability of conception in the 
past because* of restriction of the coi- 
tus to periods then believed to be, but 
now known not to be, sterih*. There 
is also a wide variety of means of grat- 
ifying sexual desires outside the r(*alm 
of coitus or as variations of coitus. 
FiVen if “the passion between tlie sexes” 
were constant, the means of gratifying 
this passion are not confined to com- 
pleted coitus. In addition to masturba- 
tion, homosexual practices, and a wide 
variety of so-called perversions, this 
category includes the very important 
type of fertility regulation known as 
coitus interruptus, or withdrawal, and 
a variant of this, coitus reservatus. 
Aside from coitus interruptus and coi- 
tus reservatus, these activities are not 
necessarily pursued with fertility regu- 
lation in mind, but a couple's accept- 
ance of th(*m may be much more feasi- 
ble than the practice of abstinence 
from regular coitus. 

The oth(*r categories of means of fer- 
tility reduction all presume that regu- 
lar completed coitus is occurring. TTie 
second category is the variety of oper- 
ative (and perhaps soon chemical) 
techniques by which sterilization may 
be ac hieved for the female or the male. 
Although research is now proceeding 
on the inducement of temporary steril- 
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ity, present methods of sterilization are 
irreversible. There is also a possible re- 
lationship between lactation and delay 
in the resumption of ovulation after a 
pregnancy. It is apparently a wide- 
spread beli(^f that the mother who 
feeds her baby at the breast cannot be- 
come pregnant again until lactation 
ceases. While this is a false generaliza- 
tion, there is probably a correlation in 
the indicated direction. Accordingly, 
the practice of lactation intended to 
reduce the probability of birth must be 
cited in a complete list and marked as 
a t(‘chnique which probably has low 

Third, sterilization has the unique 
characteristic at present of influencing 
all subsequent reproductive experi- 
ence of the person concerned. Most fer- 
tility regulation is probably action 
takem at every act of coitus to reduce 
the likelihood of conception at that 
time. In other words, this is a type of 
regulation specifically oriented to time. 
There are two major categories of con- 
tracej^tion: the physical and the chem- 
ical. The former, divisible into devices 
used by the female (like the dia- 
phragm ) and devices used by the male 
(such as the condom), consists of the 
interposition of a physical barrier be- 
tween the ejaculate and the ovum. The 
second consists of the use of some type 
of spermicide cither before, during, or 
after coitus. An intermediate category 
consists of the practice of douching, 
which combines the removal of sperm 
with spermicidal activity. It is clear 
that in such activities as douching sub- 
secjuent to coitus the motivational ele- 
ment is paramount. Several studies have 
reported the prevalence of douching for 
hygienic reasons, at least according to 
stated intention. Clearly, the problem 
here is to distinguish between the in- 
tent and the statement. Activities be- 
lieved to reduce the likelihood of con- 
ception are considered meaningful in 
terms of purpose even if they are re- 


mote from rationality, e.g., voiding aft- 
er coitus or adoption of alternative 
coital positions. 

The final category of fertility regula- 
tion is induced abortion. In this case 
conception has occurred, and the activ- 
ity is aimed at the prevention of a 
(live) birth. In other words, abortion 
consists of efforts to increase the prob- 
ability of fetal mortality. In terms of 
probable incidence this is a highly im- 
portant category, but, because it is 
throughout the world defined as illegal 
in most situations, the data concerning 
its practice are very weak. The legal- 
ization of abortion in many circum- 
stances and the provision of efficient 
facilities for it (as in Russia briefly 
during the interwar period, and in Ja- 
pan very recently), have led to a very 
high reported frequency of abortions. 
Even in the absence of official ap- 
proval, the number of abortions has 
been estimated to be equal to between 
20 per cent and 100 per cent of births 
in various Western nations. Abortion 
methods, like contraceptive methods, 
may be classified as chemical or me- 
chanical- the latter include both opera- 
tive procedures and rudimentary prac- 
tices like self-inflicted injury. Abortion 
is of particular distinction as a fertility 
control technique because its purpose 
is the prevention of an event which 
would otherwise have a high probabil- 
ity of occurrence, whereas contracep- 
tion is aimed at the prevention of an 
(went with a relatively low probability 
of occurrence. It is appropriate to add 
a footnote here: for the world as a 
whole, infanticide is undoubtedly a sta- 
tistically important practice, distin- 
guishable from abortion only by a fine 
line. Finally, any practices deleterious 
to the pregnant mother’s health come 
close to the category of aboi*tion be- 
cause they increase the probability of 
fetal mortality, but the problem of as- 
certaining motivation in such situations 
makes classification almost impossible. 
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As mentioned in the introduction to 
this section, there is an important class 
of activities, called preceptive regula- 
tion, which are designed to increase the 
probability of birth. Taking into ac- 
count the necessity of specifying moti- 
vation throughout, we may list, in ap- 
position to the fertility reduction cate- 
gories: (a) early marriage; (h) in- 
creased coital frequency; (c) coitus 
synchronized with ovulation; (d) adop- 
tion of the coital position most likely 
to insure contact of sperm and ovum, 
(c) avoidance of activities such as hy- 
gienic douching or lactation, which 
might reduce the probability of con- 
ct'ption; (f) avoidance of contracep- 
tive activity, (g) actions taken to in- 
crease fecundity or to reduce sterility. 
These would include specific treatment 
to remove causes of sterility, avoidance 
of sterilization even though indicated 
as desirable on other grounds, the use 
of specialists for prenatal care and for 
care during parturition, and, finally, the 
acceptance of artificial insemination. 
These activities are all, as indeed are 
the other regulatory activities, highly 
relative to the extent of knowledge. 
Obviously, deliberate avoidance of 
these activities should be classed as a 
fertility reduction practice. 

Among the sources of information 
about fertility regulation there are 
many which are qualitative or inferen- 
tial and not amenable to rigorous anal- 
ysis. Knowledge of the reproductive 
process has been reported as ade(]uate 
for control purposes in virtually all 
times and places. The level of technol- 
ogy is not an important barrier because 
such means as abstinence, coitus intt^r- 
ruptus, and abortion are relatively effi- 
cacious without the use of artifacts. 
The applied science of contraception 
has expanded rapidly in the past hun- 
dred years with the vulcanization of 
rubber and the manufacture of con- 
doms and diaphragms, with the pro- 
duction of spermicides, and with im- 
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proved knowledge of ovulation time. 
Expansion in this area has been paral- 
fi'led in the channels of information 
and opinion formation. A complete ac- 
count would include the discussion of 
legislation and adjudication regarding 
the production, sale, and dissemination 
of information and propaganda about 
birth control; the results of public opin- 
ion polls concerning the propriety of 
birth control; data on the ])roduction 
and sales of manufactured contracep- 
tives; and an evaluation of the relative 
roles of propaganda, technology, and 
attitudes with regard to behavior of 
this kind. In a crudely quantitative^ way 
it is clear that family size among na- 
tions has varied inversely with the dis- 
semination of knowledge and the effi- 
cacy of techniques of contraception. 
Fertility regulation in the broad sense 
may also be inferred from the tendency 
for the crude birth rate and the crude 
marriage rate to fluctuate synchronous- 
ly witli conditions like economic de- 
pression which can generally b(' de- 
fined as inimical to fertility. Finally, 
hearsay leaves no doubt that a major 
proportion of the reduction in poten- 
tial fertility achieved by couples in in- 
dustrial societies is intcMitional. 

The inba ences and indications of this 
pile of information have been made 
more rigorous and quantitative by spe- 
cific rc'search inquiries into the practice 
and r(*sults of fertility regulation. The 
data gathen'd in these inquiries rep- 
resent relatively complete procreative 
histories for couples, including dates of 
conception and parturition, periods of 
exposure to the risk of conception, ex- 
tent of us,e of contraception during 
these periods, and types of contracep- 
tion. As the following discus.sion will 
make clear, the evidence is too complex 
to be summarized conveniently, it 
is generally accepted that the major 
source of variations in aggregate fertil- 
ity is the effective practice of fertil- 
ity control rather than fecundity dif- 
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ferentials. Two general points need to 
])e iriadc' about these studies. In the 
first place, the collections of individuals 
observed have not been representative 
of the population as a whole but have 
bf'en s(‘lccted in ways which relate 
clos(‘ly to fertility, fecundity, and fertil- 
ity regulation or in ways which em- 
phasize particular socioeconomic char- 
acteristics. The analytic limitations im- 
plicit in this selectivity have, however, 
been recognized and minimized; in fact, 
there now exist unpublished data which 
do not share the limitations of selec- 
tivity. Despite the evident worth of 
these studies, the outstanding point is 
that we have very few adequate data 
on this very important category of hu- 
man behavior. 

Second, these pieces of research are 
concerned almost exclusively with con- 
traception. In broad socii'tal perspec- 
tive, the roles of premarital and marital 
abstinence, sterilization, and abortion 
are equally important; no study of fer- 
tility regulation can be complete if it ex- 
cludes them from consideration. Never- 
theless, the remainder of this section 
will follow the conventional focus on 
contraception. Because these other 
ways of controlling the frequency of 
births are ignored, it may be noted 
parenthetically that a comprehensive 
study would have to cope with the tech- 
nically difficult problem of units of oc- 
c'urrence varying with the category of 
regulatory procedure employed. Absti- 
nence means the elimination from ex- 
posure of a series of ovulations (usually 
prior to fertility); sterilization means 
elimination from exposure of a series of 
ovulations subsequent to fertility; pe- 
riodic abstinence is specific to individual 
ovulations; all other contraception is 
specific to individual copulations; abor- 
tion is specific to conception. Each of 
these is in its own way conditional upon 
fecundity. As a single unit applicable 
to all types of regulation, ovulation may 
be proposed as relatively satisfactory. 
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but for those controls specific to copula- 
tions coital frequency will have the sta- 
tus of a hidden variable. 

Contraception may be measured and 
analyzed by means of occurrence /ex- 
posure rates, in the same way as fertil- 
ity. Following the suggestion of the 
above paragraph, we may interpret the 
frequency of occurrence as the number 
of ovulations of the wife for which some 
uK'thod of prevention of conception 
was employed. The meaning of expo- 
sure is by no means as simple. The reg- 
ulation of fertility is conceptualized as 
the employment of various means to 
achieve procreative ends. Accordingly, 
there are three criteria for evaluating 
exposure: (1) the couple concerned 
must regard rationality, or the means- 
end schema, as an appropriate frame 
of normative reference to apply to re- 
production; (2) they must have the 
end of non-fertility in the time period 
conc(‘rned; (3) they must employ some 
means in order that the end be 
achiev('d; i.e., they must be fc'cund and 
engaging in coitus. It is clear that 
these conditions are not only func- 
tions of time throughout the couple’s 
procreative history but also complex 
continua rather than affirmative-nega- 
tive dichotomies. Varying degrees of 
rationality may be employed; ends may 
be vague, ambiguous, and held witli 
varying degrees of resolution; perceived 
fecundity may vary between zero and 
unity. To further complicate the issue, 
each condition is interwovxm with the 
others in thc' circumstances of any con- 
crete situation. 

One major determinant of the extent 
and efficacy of contraceptive use is the 
degree to which the population defines 
rationality in the procreative sphere as 
moral or immoral. A question posed to 
an informant regarding his or her atti- 
tude toward fertility regulation will 
generally elicit an expression of belief, 
but inquiry into why that belief is held 
is highly unlikely to be profitable. Gen- 
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erally, the sources of non-rational con- 
duct are unknown to the individual and 
must be investigated on the sociocul- 
tural level. In the absence of attitude 
inquiry, the classification of couples as 
rational and non-rational in this respect 
may be inferred from their actions, pro- 
vided they are fecund and do not want 
an unlimited number of children. Con- 
siderations of rationality also intrude 
into the area of choice of contraceptive 
method. The Roman Catholic church 
defines all methods of contraception ex- 
cept periodic abstinence, an intrinsi- 
cally inefficient procedure, as immoral. 
Thus the efficacy of contraception is 
influenced by non-rationality. 

Contraception is also influenced by 
esthetic considerations, meaning in gen- 
eral the extent to which fertility regu- 
lation interferes with coital satisfaction. 
Abstinence, coitus interruptus, the use 
of physical contraceptives, and the gen- 
eral diminution of psychosexual satis- 
faction by the intrusion of calculation 
arc cases in point. Esthetic considera- 
tions may be viewed as components of 
rational behavior, i.e., ends which are 
weighed against the end of non-fertil- 
ity. Analytically, a large probability of 
a small gain is weighed against a small 
probability of a large loss. 

Another important determinant of the 
extent and efficacy of contraceptive use 
is inadequate rationality. This category 
is multidimensional. The necessity for 
fertility regulation is conditional upon 
the level of fecundity of the couple, and 
the choice of procedure is conditional 
upon their knowledge. We may prof- 
itably distinguish between the state of 
scientific knowledge of fecundity and 
contraception during a period and the 
knowledge actually possessed by the 
couple concerned. The extent to which 
a couple know their fecundity is an 
important factor in evaluating contra- 
ceptive rationality because they may 
eschew contraception when they be- 
lieve it unnecessary. The category of 


rationality about means includes not 
only the level of knowledge of the cou- 
ple relative to the state of science at 
the time and the extent to which the 
couple attempt to improve their knowl- 
edge but also the efficiency with which 
the selected procedure is employed and 
the foresight and prudence implicit in 
the regularity of its use. It seems likely 
that carelessness as well as intelligence 
has significant social and psychological 
correlates. Rationality is probably also 
relative to the particular contraceptive 
method used, but this aspect may be 
regarded as a component of the intrin- 
sic efficacy of the method concerned. 

If the problems discussed above can 
be solved adequately in research, the 
extent to which a population exercises 
reproductive rationality by using con- 
traception may be readily evaluated. 
The other facet of reproductive ration- 
ality, the efficacy of contraception, is 
much more difficult to estimate. If fe- 
cundity were known, the actual birth 
rate for the period of contraceptive ex- 
posure could be compared with the ex- 
pected bii th rate in the absence of con- 
traceptive exposure; this comparison 
would achieve* a direct measure of ef- 
ficacy (or rather of its complemer»t ) . 
It is obviously incorrect to estimate the 
expected birth rate in a context of non- 
control from the experience of those 
not using contraception at all since 
these latter are highly likely to be se- 
lected for sterility. The measurement 
of the efficacy of fertility control is con- 
ditional upon the existence of known 
fecundity in much the same way as 
the measurement of fecundity is con- 
ditional upon the existence of known 
f(*rtility control. One critical difference, 
however, is that both fecundity and fail- 
ure of control may be dc^finitely estab- 
lished by fertility, but success of con- 
trol and infecundity are inseparable al- 
ternative explanations of infertility. The 
situation must be relatively common 
in which a couple with the end of non- 
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fertility refuse to test their fecundity 
by resort to coitus without contracep- 
tion. In such cases the best inference 
a])out fecundity, in the absence of med- 
ical indications, will probably be de- 
rived from the couple's experience in 
other periods. 

The efficacy of contraceptive use, like 
ihc frequency of use, is dependent on 
the degree of fecundity, and inadequate 
knowledge of the latter results in in- 
adequate measurement of the former. 

The measurement of contraceptive 
(dficacy (by computing the ratio of the 
fertility rate for controlled exposure to 
the t\stimatcd fertility rate for uncon- 
trolled exposure) can provide data for 
analyzing efficacy as a function of so- 
cioeconomic variables, demographic 
variable's (like age, parity, or duration), 
or type of method used. The compo- 
nents of the exposure period should 
ideally b(‘ weighted differentially for 
fecundity if there are important varia- 
tions in fecundity among the groups 
being compared; in particular, sterile 
periods like pregnancy and the puer- 
perium should be eliminated from the 
denominator. This raises the interest- 
ing point that contraceptive efficacy as 
a characteristic of a particular coital 
act or ovulation will, in general, differ 
markedly from efficacy in terms of pari- 
ty reduction; contraceptive failure elim- 
inates a period of exposure, but con- 
traceptive success must be repeated 
with each succeeding ovulation. Fur- 
thermore, unwanted conceptions may 
eventuate in accidental or intentional 
fetal death, or even in sterility. 

A second distinctive aspect of efficacy 
measurement is that a partial success 
from the standpoint of the aggregate 
measure— a delay of conception— may 
be interpreted by the couple c'oncerned 
as a complete failure (and indeed a 
birth after a long interval may be in- 
terpreted as less desirable than a birth 
after a short interval). In the third 
place, even though contraception is ac- 


tion against conception, contraceptive 
failures should be measured by births 
rather than by conceptions. It would 
be inconsistent to register as successful 
birth control an unfertilized ovulation 
which may be a consequence of infe- 
cundity but to register as unsuccessful 
a conception which is later frustrated 
by an accidental fetal death; the latter 
phenomenon is equally part of infecun- 
dity. The same consideration would not 
apply to abortion. 

The kind of information necessary 
for an accurate appraisal of the extent 
to which fertility regulation is practiced 
and of the efficacy with which it is 
practiced, is intrinsically difficult to ob- 
tain. Problems of sensitivity and rapport 
are inevitable in questions about sexual 
behavior, although recent experience 
has revealed less difficulty than ex- 
pected. The most important questions 
arc those which strike at the core of 
the value system, and these, by the 
same token, are either the most sensi- 
tive questions to answer or the ques- 
tions for which the couples have no 
answer. Not only is the area of pro- 
creative behavior defined as private and 
intimate, but the particular behavior 
may be defined as immoral or illegal— 
so that a question is tantamount to 
asking for a confession. This inspires 
negative reaction and misstatement and 
is almost certainly a latent factor in 
problems of recall. 

Even if the material were non-sensi- 
tive, the questioning procedure is to 
some extent concerned with a long se- 
ries of events on which the problem of 
recall is considerable. This applies es- 
pecially to questions concerning fre- 
quency or, more explicitly, complete- 
ness of control as opposed to incidence. 
For example, it has been observed that 
couples tend to ascribe accidents to 
non-use rather than to misuse. Equally 
severe issues arise in investigating the 
complementary areas of fecundity and 
intention. Although sterility has a resi- 
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clue of shame or guilt attached to it, 
the sensitivity of the area is probably 
secondary as a research barrier to the 
competence of the testimony. And for 
an infertile couple the false confession 
of sterility may be regarded as less 
shameful than the true confession of 
birth control. The determination of a 
couple’s ends runs afoul of hindsight 
and rationalization regarding the oc- 
currence of a birth. Although prior to 
conception a couple may have stated 
that a birth was undesirable, after the 
fact they may have reconciled them- 
selves completely to the occurrence or 
have come into possession of informa- 
tion which would have changed their 
intention. In either eventuality the clas- 
sification of the birth as a failure of 
regulation may have an e‘ntirely dif- 
ferent meaning for the couple and for 
the analyst. Indeed, to ask a couple 
to classify a conception as accidental 
and unwanted is to force them into a 
partial rejection of their child and a 
confession of inefficiency; in sociocul- 
tural contexts like ours this is a serious 
charge. Only a skilled and tactful an- 
alyst will succeed in coping with re- 
search obstacles like these. 

One basic distinction will serve as a 
convenient ternination of this section 
and introduction to the next. We have 
asked how, to what extent, and with 
what success couples attempt to influ- 
ence tlie consequences of coitus. Tliis 
identifies as an important research area 
the socioeconomic correlates of repro- 
ductive rationality— using this as an 
omnibus term to encompass the accept- 
ability of a rational frame of reference 
for fertility decisions— and the degree 
to which rationality is approached 
through regular and effective use of 
control procedures when fecundity may 
exist and fertility is not desired. This 
rationality is a necessary but not suf- 
ficient component of explanation of 
fertility differentials because, given re- 
productive rationality, fertility will vary 
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with the evaluations of the desirability 
of birth. 

The second distinct and important 
research area, accordingly, lies in the 
socioeconomic correlates of reproduc- 
tive ends. One crucial research finding 
may be cited as exemplification of the 
separate relevance of these two ques- 
tions. Although early studies of dif- 
ffTcntial fertility revealed an inverse 
relationship between fertility and in- 
come, the curve of fertility by income 
has more recently been observed to 
have a reverse-J shape, the former in- 
verse relationship being transformed in- 
to a direct relationship in the upper 
reaches of the income distribution. Di- 
vision of the population by reference 
to the degree of reproductive rationali- 
ty has permitted the explanation that, 
whcTcas the exlcmt iind efficacy of fc^r- 
tility rc'gulation tirnd to vary inversely 
with income, the reproductive ends of 
fertility regulators tend to vary directly 
with income*, and the overt fertility dif- 
f(*rc‘ntials are the product of these con- 
flicting influences. 

A tentative explanation of the recent 
historv of Western fertility may be in- 
ferrc^l from this point. The major tran- 
sition from an inefficient to an efficient 
level of replacement may be attributed 
for the most part to an extension of 
reproductive* rationality throughout thc^ 
populations and suhpopulations con- 
cerned, the difference in fertility be- 
tween an iinn'giilated and a regulatcKl 
situation tends to he much greater than 
the variance* of r(*productive ends. But 
the* closer toward the* pole of complc^te- 
ly controlle*d fertility a popuiation 
moves, the more significant this vari- 
ance becomes. Thus, even if the trend 
toward greater fertility regulation is 
irreversible, we cannot infer from this 
the directiem of fertility. There is no 
compelling reason for believing that 
the determinants of reproductive ends 
are identical with the determinants of 
achievement of those ends, although 
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then* would seem to be justification 
for the hypotliesis that the probability 
of rejec tion of a non-rational pattern of 
behavior in this area will vary with 
the gravity of the consequences of non- 
rational fertility levels. The implica- 
tions for research are clear; the greater 
the proportion of the population effi- 
ciently controlling its procreation, the 
greater the emphasis that must be 
placed on the causal nexus of child- 
bearing decisions. Possibly the recent 
rise in fertility in the Western world 
was unexpected partly because of neg- 
lect of the distinction made here. 

REPRODUCTIVE INSTITUTIONS 

'rhe reproductive ends which cou- 
])les sc^ek to achiewe by fertility regula- 
tion may be considered the conscMjuenee 
of a complex utilitarian calculus, in- 
volving an assessment and evaluation 
of the utilities and disutilities expc‘ctc'd 
to flow from procreative decisions made 
at each copulation among desirable but 
competing altematives. As an example 
of the many dimensions of this process, 
there is the determination of the de- 
sired distribution of children by num- 
ber, age, and sex. The decision con- 
cerning timing is related to the physio- 
logically advantageous interval between 
successive pregnancies as well as to 
the d(\sired relative ages of childrcm. 
The time of occurrence of a birth can 
be influenced negatively with much 
more accuracy than it can be influenced 
positively. The sex of a prospective 
child cannot be influenced, but a child 
of the desired sex is more likely if the 
numbe^r of children be increased. 

Since children are almost always 
born one at a time, at intervals which 
are rarely less than a year, there is in- 
herent flexibility of accommodation to 
changing conditions or attitudes. This 
is a fortunate circumstance in the light 
of the uncertainty of various relevant 
factors in the decisions, such as the 
woman's ability to cope with the proc- 


ess ol bearing and rearing or the suc- 
cess of the husband in his occupational 
role. Flexibility permits the gradual 
sharpening of objectives which are un- 
avoidably based on imperfect and 
derivative data. Because definitions 
change with a changing context, a se- 
quential inquiry has important advan- 
tages. A retrospective inquiry will al- 
most certainly have serious deficiencies 
since rationalization and selective recall 
obscure the facts of the past. 

To judge from reports of informants, 
(Mnphases of analysts, and everyday 
conversation, economy is the para- 
mount determinant of fertility deci- 
sions. A child may be viewed as a good 
produced by the parents for their con- 
sumption. The cost of production in 
tf'rms of items which are immediately 
(piantifiable in monetary terms includes 
a prospective stream of payments for 
childbearing, feeding, clothing, hous- 
ing, educating, and so forth, in addition 
to the ])ossible loss of income of an 
otherwise working wife. In return, the 
child may represent not only a time 
stream of intangible utilities (which 
are manifest in the reasons for liking 
children ) but also of revenues from its 
use in familial production. 

The satisfactions of pariMithood, or 
the demand for children, are non-eco- 
noinic in their definition, but the value 
of a child as a durable production good 
may be measured by the increase in 
parental income from direct contribu- 
tions of labor to the family economic 
enterprise, from contributions of in- 
come derived from non-familial em- 
ployment, and from the financial se- 
curity provided parents in their old 
age. Within this framework of analysis 
it is clear that, independent of the de- 
mand for children as a consumption 
good, relative to the demand for other 
goods, the decision on having a child 
is an inverse function of its cost (dis- 
counted for expected revenues) rela- 
tive to the cost of alternative purchases, 
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on the one hand, and a direct function 
of the level of income, on the other. 
Accordingly, a complex set of calcula- 
tions is required before we may infer 
that a decline in fertility means a lesser 
desire for children. Conversely, and 
with direct relevance for recent events 
in the United States and elsewhere, 
we are not entitled to infer from a rise 
in fertility that there is a greater desire 
for children, particularly if income is 
rising at the same time. The paucity of 
research into fertility economics rep- 
resents a serious lacuna in demographic 
analysis. However, such research can- 
not provide an understandiing of the 
reasons for the (evaluation of children 
relative to alternative expenditures or 
of tlie network of attitudes and norms 
determining the legitimacy of expecta- 
tion of revenues from children. This 
understanding depends on research at 
the aggregate sociocultural level of 
analysis in the same way that the in- 
terpretation of income and employment 
trends is a subject for macro-economics. 

There are many facets to fertility 
('conomics which make inquiry in this 
area both worthwhile and difficult. The 
income of the family and its expendi- 
ture follow characteristic time patterns 
which are related to the occupational 
and the procreative careers. Since re- 
])roductive decisions typically come 
very early in the life cycle of the family 
and since the costs of these decisions 
extend a considerable distance into the 
future, income expectations tend to be 
more relevant than current income in 
the decision-making process, although 
this will also be a function of the cou- 
ple's economic horizon. An important 
alternative to investment in a child is 
investment in a career, sacrificing pres- 
ent consumption for a higher or more 
secure level of future consumption. In 
addition, most families have more than 
one child, and each new member of 
the family represents a threat to ex- 
penditures on or investment in the ex- 


istent children. The love of children 
may find its expression in qualitative 
as well as in quantitative terms. Final- 
ly, the theory of fertility economics re- 
quires detailed attention to the influ- 
ence of short-run variations in income. 
From the experiemee of the Western 
world during the 1930\s it seems valid 
to hypothesize that the timing pattern 
of fertility is highly responsive to fluc- 
tuations of economic fortune but that 
the parity eventually achieved is much 
less clastic. Parenthetically, we may 
note that present thinking on fertility 
may be unduly conditioned by the mas- 
sive fertility fluctuation of the past sev- 
eral dccad(\s. There may be a iKvd for 
two theories of fertility variation, both 
spatiotcinporally and by social class, 
the one focused on long-run analysis 
and the other concerned with determi- 
nants of fei tility bc'havior in the short 
run. 

Jk'cause the economic components of 
child cost arc more readily quantifiable, 
we must avoid ranking them as more 
important than other costs. Wc may 
speak in general of the economy of 
time and the destruction of this re- 
source which a child n'presents for the 
mother and to some extent for the 
father. The physical costs to the wife 
may be cvem more impe^rtant. Child- 
bearing handicaps a woman before, 
during, and after delivery; the experi- 
ence is at best painful and at worst 
may result in maternal morbidity or 
mortality. To this list must be added 
the costs of space and comfort, of emo- 
tional and physical energy, and of re- 
sponsibility. A child may represent an 
as.set or a liability to the delicate psy- 
chological structure of the family and 
its constituent individuals. Research in- 
to the relationships between fertility 
regulation and the psychological di- 
mension of family life has been rather 
unsuccessful, but these factors may still 
be significant in explaining parity varia- 
tions from couple to couple. There is 
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one important extenuating circum- 
stance: the identification, conceptuali- 
zation, and operational definition of the 
independent psychological variables 
linvc not yet achieved a satisfactory 
level. Whatever the overt significance 
of socioeconomic variables in the ex- 
planation of fertility differentials, these 
variables must operate through motiva- 
tional channels. 

It is probably manifest in the above 
notes, which summarize a mass of com- 
pleted or planned research, that inter- 
est has been overwhelmingly concen- 
trated on the negative influences on 
decisions regarding childbearing. This 
emphasis is partly a response to the 
problem of explaining the decline in 
fertility, but it is also partly a reflection 
of the cloudy sources of positive moti- 
vation, which fundamentally cannot be 
identified by the individuals concerned. 
In general, people do not know why 
they want children. Interviews can 
yield valuable data on the components 
of reproductive decisions— ideally a 
comprehensive array of ordered pref- 
erences and valuations and an explicit 
statement of the norms governing the 
situation— but they cannot be expected 
to provide explanations of these values 
and norms. In the last analysis, it is 
just as fruitless to ask couples why they 
have selected a particular set of fertility 
goals as it is to ask couples why they 
consider contraception to be right or 
wrong. The degree of reproductive ra- 
tionality in a population and the values 
manifested in decisions about fertility 
are social facts. They may be ex- 
plained on the sociological plane by 
the study of comparative reproductive 
institutions. 

The norms and values which individ- 
uals use to decide among alternative 
courses of action derive from the needs 
of their social groups and from the 
particular modes of fulfilment of the.se 
needs which have evolved within their 
culture. The most pertinent societal 


requisite for this discussion is obviously 
the physical replacement of members, 
a need which Homo sapiens shares 
with every other biological species. 
Now procreation admittedly has a pow- 
erful ally in the sex urge, but the proc- 
ess of bearing and rearing a child is 
costly in resources, in time, and in ma- 
ternal health; and the knowledge of 
ways to satisfy sexual desires without 
bearing a child is virtually universal. 
Every society regulates the achieve- 
ment of replacement and insures that 
coitus will, in an adequate proportion 
of cases, be permitted to culminate in 
birth or that it will not be eschewed 
for fear of birth. In the face of the 
heavy mortality which almost all so- 
cieties throughout almost all of history 
have faced, because of inadequate con- 
trol over their environments, replace- 
ment could be achieved only by con- 
stant pressure on the population to bear 
children. This pressure can take such 
diverse forms as orders from the pa- 
triarch of a clan to his kindred, the 
scorn or pity of neighbors for the sterile 
wife, a national policy for subsidiza- 
tion of childbearing, or an exhortation, 
ostensibly from a superempirical source, 
to “be fruitful, multiply, and replenish 
the earth.” 

Notwithstanding the ubiquity of 
pressures favoring fertility, there is no 
society which can afford to seek maxi- 
mum procreation. This may be inferred 
from the proposition that society, in 
satisfying its need for replacement, can- 
not ignore such other requirements as 
maintenance of an adequate scale of 
living and preservation of the institu- 
tional structure. And whatever the par- 
ticular cultural solutions of these and 
other problems, they inevitably impinge 
upon fertility norms. Among the many 
components of societal structure, the 
kinship system is clearly central to our 
present topic. In the following discus- 
sion the family is regarded as a social 
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device for coping with the problems of 
replacement and resource exploitation. 

The ways in which fertility is reg- 
ulated in a society are almost com- 
pletely determined by the conjuncture 
of three somewhat autonomous but nec- 
essarily interdependent systems of ac- 
tion: the demographic, the technologi- 
cal, and the familial. At considerable 
risk of oversimplification, we will din'ct 
our attention to three societal types, 
each of which is characterized by dis- 
tinctive values of the parameters identi- 
fied above. The characteristics of Type 
1 are high fertility and mortality, labor- 
intensive agriculture, consangiiineal 
fainilism, and fertility regulated by 
abortion, infanticidt*, and abstinence; 
and the type is exemplified by the peas- 
ant societies of the Far East. The char- 
acteristics of Type II are somewhat 
lower fertility and mortality, labor-ex- 
tensive agriculture, conjugal fainilism, 
and fertility regulated by niiptiahtv 
control (particularly (h'layed age at 
inarruige); the prototyjic is jn (‘-indus- 
trial Europe. 'Hie characteristics of 
Type III are low fertility and mortality, 
industrv, individualism, and fertility 
regulated by contracvption, as in the 
contemporary West. In the following 
paragiaphs we will atteinjit to dcxscribe 
the logic of interdependency among 
the values of the selected parameters 
for eac'h type, and some outstanding 
features of the Western transition from 
Type II to I’ype III, and conclude the 
discussion with an assessnumt of the 
prospects for tiansition of the under- 
developed areas of th(‘ world from 
Type T to Type III. 

Societies of Type 1 are characterized 
by low levels of science and technology, 
high and fluctuating mortality risks, 
settled cultivation emphasizing the con- 
tribution of labor in quantitative terms, 
and an extremely limited economic 
horizon. The kinship system empha- 
sizes the dominance of the family of 
orientation over the family of procrea- 
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tion, and of consangiiineal over con- 
jugal ties. The decision of marriage 
and the choice of marital partner is 
in the hands of the family rather than 
of the individuals concerned. The pur- 
pose of marriage is to fulfil group needs 
of replacement and labor supply by 
childbearing, and not to provide in- 
dividual satisfactions. The fact that ad- 
ditional numbers reprc'sent potential 
political and economic assets— particu- 
larly since inefficient technology tends 
to emphasize quantity— lakes prece- 
dence over tlie immcHliatc' costs to the 
wife and husband. 

Aligned with this network of ele- 
mimts is a pattern of fertilitv regula- 
tion which h(‘dg(\s against leplaeement 
failure by early and universal marriage 
and disapproval of contraception but 
which avoids th(‘ (‘inbarrassmiMit of de- 
pl(‘t(*d per capita rc'sonrcc's by toler- 
ating abortion and infanlicidi'. These 
societies maintain a |)ri‘carious (‘(piilib- 
rium b(‘tw(H'n the Seylla of population 
shortage and thi‘ Charybdis of food 
shortage' by maximizing the number of 
conceptions and depressing tin* n um- 
bel of childri'ii. Where the* (‘conomic 
horizon is so short as to prc'venl u ra- 
tional assessiTK'nt of the* cons(*(HK‘nc(‘s 
of an increase in family size at the 
tiiTK' of concc'ption, abortion and in- 
fanticid(' rc'prcsi'nt successful resolu- 
tions of known problems. Characteris- 
ticallv, abortion and infanticide sym- 
bolize the relative insignificance of in- 
dividual life in such a society. 

The reproductive' norms charact(*ris- 
tic of Type I societies do not consist- 
ently (jperate in favor of fertility. For 
example', abstinence is commonly en- 
|oin('d on. married coupk^s during spe- 
cial times of the cultural year or during 
a woman’s lactation. Although these 
taboos are (explained by magical ref- 
erences to cleanliness, they clearly have 
the consequence of extending the birth 
interval and lessening the likelihood 
that the woman will be burdened bv 
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more than one infant at a time. As a 
second case in point, a taboo on the 
remarriage of widows is frequently cn- 
countfTcd, and this can reduce expo- 
sure considerably in a high mortality 
context. The existence of norms like 
tliese exemplifies the proposition that 
there is conflict and compromise among 
the social arrangements for satisfying 
different functional and structural re- 
c|uircmenls. Institutionalized absti- 
nence, like contraception taboos and 
arranged marriage, manifests the su- 
premacy of consangiiineal relations 
ov(ir conjugal relations. The taboo on 
widow remarriage symbolizes the af- 
filiation of the widow and her children 
not to her husband but to his family; 
the freejuent alternative to this taboo, 
the levirate, merely underlines this 
point. Reproductive norms are consist- 
ent not so much with the need for 
high fertility as with the subjugation 
of the individual and the marri(‘d cou- 
ple to the will of the larger group. 
Maintenance ol the social structure 
takes precedence over demographic re- 
placement, but the form of the social 
structure serves to guarantee high 
fertility. 

The pivot ol soeial organization in 
Type II soeieties is the nuelear family. 
The ('conomy is agricultural, but the 
level of technology yields lower hwels 
of mortality and reduces the economic 
advantages of the large kinship unit— 
although technology is still inadequate 
for provision of efficient means of con- 
traception. The outstanding difference 
betwec'u these societi(\s and those of 
Type 1 is in the field of marriage. The 
principal type of fertility regulation is 
nuptiality control, specifically delayeil 
marriage. The family of procreation is 
r(dativ('ly independent of the family of 
orientation, and, since the predominant 
form of resource exploitation is agricul- 
ture, marriage tends to be conditional 
upon obtaining land. The decision to 
marry is the couple's own, and respon- 


.sibility for support of the family falls 
on the husbands shoulders. Thus the 
adjustment of population to resources 
is achieved by “prudential restraint,” 
postponement of marriage until the un- 
ion can be economically viable. 

In these societies the responsiveness 
of the marriage rate to economic fluc- 
tuations is well demonstrated. Since 
the production unit is the nuclear fam- 
ily, children are welcomed as potential 
additions to the labor force. Although 
contraception is not institutionalized in 
this type of society, several circum- 
stances make it more likely than in the 
societies of Type I. The prevalence of 
late age at marriage seems propitious 
for the acquisition of techniques of 
withdrawal by unmarried couples, and 
these techniques are still available aft- 
er marriage. Empirically, the fluctua- 
tions of fertility with the alternation of 
good and bad harvests in prc'-industrial 
Europe' can only partially b(' explained 
by the fluctuations ot nuptiality. Final- 
ly, the greatc'r respect for individual 
lile and marriage and the more ex- 
tf'udc'd economic horizon make with- 
drawal a ])robabk' prefen'iice over 
abortion or infanticide, when economic 
difficulties arise. 

Tvp(' II societies provided the eon- 
ti‘xt for a vast process of social eliange. 
The decline of fertility in the West was 
onlv part of a pervasive transformation 
of social and economic institutions to- 
ward societal Type 111. The overt agen- 
c-y lor this dc'cline was a cliange in the 
predominant mode of fertility regula- 
tion from nuptiality control to marital 
contraception. This change was assisted 
and promoted— but not initiated— by 
technological innovalicms which pro- 
vided adequate supplies of efficient 
mechanical and chemical contracep- 
tives and by extensive propaganda and 
education to disseminate these through- 
out the population, but the germ of the 
transition was already present in the 
tradition of prudential restraint, sup- 
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plemented to some extent by coitus in- 
terniptus. Many authors have suggested 
that the new fertility pattern was a 
consequence of a general movement 
from traditionalism toward rationalism 
in the wake of scientific successes in 
the physical and biological realms and 
a consequence of a decline in the au- 
thority of formal religion, an inherently 
conservative force. Granting the crucial 
significance of such developments, it 
still seems probable that the new pat- 
terns of pj’ocreation are no more ra- 
tional in the current socioeconomic 
context than were the old patterns in 
terms of the former way of life. The 
logic of the new pattern of low fertil- 
ity in Type III societies is summarized 
in the following paragraphs, under 
three broad and interdependent cate- 
gories of variation: the decline in mor- 
tality, the transition from agriciiltnral- 
ism to industrialism, and the changing 
evaluation of the individual vis-a-vis 
the family. 

In describing the sociocultural back- 
ground of fertility decline, mortality 
plays a prominent role as an independ- 
ent variable. As noted previously, soci- 
ety's problem is not fertility but re- 
plac('ment. The higher the le^Tl of mor- 
tality, the gieater the s(3eial emphasis 
which must be placed on fertility, but, 
as mortality declines, such emphasis 
becomes Ic'^s and less appropriate. 
Within the familial setting mortality 
decline means that each birth repre- 
sents more person-years of child life 
The healthier environment is pro])ably 
correlated with an increase in the ratio 
of birth to conception and of concep- 
tion to copulation. Furthermore, the 
couple stands l(*ss chance of a prc'inature 
tennination of their marriage through 
mortality. Accordingly, a pattern of 
non-interference with coitus would 
lead, erferis parihvs, to a marked in- 
crease in marital fertility as measured 
by number of living children. The tran- 
sition from high fertility to low fertil- 
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ity in national statistics may be viewed 
in terms of family histories as a transi- 
tion from families kept small by mor- 
tality, through a transitory phase of 
large families, to a recovery of the 
small family pattern. The decline in 
fertility may be understood as a reac- 
tion to the conjuncture of growing fam- 
ily size and declining economic advan- 
tage of family size. Within the com- 
munity, sympathy for the unintention- 
ally small family which suffered a labor 
shortage or risk of extinction would 
tend to be replaced by pity for the 
large family straining at its resources 
and losing its progeny to the migratory 
process. 

The transition from agriculture to 
industry as the fundamental source of 
income implies the devaluation of chil- 
dren. A young person on a farm could 
become a useful member of the family 
labor force at an early age, serve as ap- 
prentice and then partner to his father 
before inheriting the family farm, and 
provide* the parents with some form of 
annuity upon their retirement. But the 
son in an industrial economy is unlike- 
ly to be employable until after an ex- 
])ensivt* and extensive period of educa- 
tion toward which the father is unlike- 
Iv to be competent to contribute. The* 
economic component of a child's value 
iindoubtf'dly changes in a negative di- 
rection. llighlv relevant as an indis- 
p(Tisable component of the Type Til 
societv is urbanism. The city is a sym- 
bol of secular rationality and a reposi- 
torv of interests and associations com- 
petitive with the family. In this anony- 
mous world the individual is measured 
more for himself than for his family 
connections. In a fundamental sense 
the family and the city are incompati- 
ble groups. Yet urban industrialism 
represents not only a competitor of the 
family but also a source of higher in- 
come; therefore, the number of chil- 
dren “purchased for consumption” may 
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increase in this environment despite a 
decline in their relative evaluation. 

Th(^ last and perhaps most significant 
component of social change for present 
purposes is the shift of emphasis from 
familial interests toward individual in- 
terests in the Type III societies. The 
scope of familial activities has become 
progressively attenuated as specialized 
institutions invade provinces like pro- 
duction, education, and recreation. The 
bonds betwee*n parents and children 
have been weakened as social and 
spatial mobility established distance 
bc'tweeii family of orientation and fam- 
ily of ju'ocrealion. The potential con- 
flict of roles bc'tween the familial and 
the occupational spheres seems to be 
a paiticularly fruitful area of inquiry. 
Pare'uthood gc'ts its nv^tivating power 
from the fact that it is an important 
way for the individual to locate him- 
self in his social world. Its value is low- 
ered as non-familial roh'S become im- 
portant sources of prestige. For both 
Imsband and wife, involvement in and 
identification with extra-familial activi- 
ti(‘s must compete with familial ac- 
tivities. 

On the other hand, the family is not 
a less essential social unit than before, 
since, for example, it remains the indis- 
p(Misal)le agency in the socialization of 
children. It is moie correct to speak of 
change than of decline in the familv. 
Marriage and parenthood persist as 
norms for men and women, but the so- 
ciopsychological rationality of their 
])ersistence still seems to be undergoing 
.1 process of redefinition. Although the 
urban-industrial society seems clearly 
incompatible with the large family, it 
doc's not follow that the small familv 
has anv less viability. The normal way 
of life still includes marriage, the fam- 
ily is still an e.ssential social institution, 
and family adjustment to life still may 
involve transitory difficulties without 
coiK'C'ssion of defeat. 

An important facc't of the discussion 


of patterns of fertility regulation has 
been the transfer of responsibility from 
the larger kinship group to the imme- 
diate family. In the urban-industrial 
societies of Type III the responsibili- 
ties for demographic replacement and 
for maintenance of the scale of living 
tend to be shouldered by the state. 
These policies are predominantly pro- 
natalist in character, and accordingly 
they represent a recognition of conflict, 
particularly in economic terms, be- 
tween individual welfare and popula- 
tion preservation. The costs of child- 
bearing to the couple may be reduced 
by tax exemptions, family allowances, 
and social provision of services like 
health and education. Parenthood may 
be rewarded by employment prefer- 
ence and exemptions from military 
service. Finally, there are policies 
which attempt to influence types of fer- 
tility control by the society: legislation 
defining narrowly the situations of ap- 
proved abortion and sterilization and 
legislation limiting the dissemination 
of contraceptives and information 
about them through clinics, publica- 
tions, and sales outlets. These laws tend 
to b(' treated as anachronistic by the 
populace and by enforcement agencies 
alike. The extent to which population 
policies, particularly of the welfare 
kind, represent significant variables in 
the reproductive calculus of prospec- 
tive parents is a relatively uninvesti- 
gated research problem. 

The outstanding contemporary prob- 
lem for demographic analysis is the fu- 
ture of fertility in the underdeveloped 
areas of the world. These areas arc 
Type 1 societies, characterized by peas- 
ant agriculture and consanguineal 
familism. What are the prospects that 
they, as well as the Type II societies, 
may experience an evolution toward 
the Tvpe III model? Demographically 
it is clear that mortality is quickly com- 
ing under control, and it is equally 
clear that, so far, fertility is not. Thi.s 
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vital imbalance is producing a massive 
population increase because the areas 
concerned contain nearly two billion 
people. Because the scales of living are 
close to subsistence and the areas are 
for the most part overpopulated, the 
prevailing predictions are customarily 
phrased in catastrophic terms provided 
fertility does not decline quickly. It is 
a well-established sociological doctrine 
that institutions of long standing and 
deeply internalized bases, like the nor- 
mative pressures for high fertility, are 
very slow to change. The European ex- 
perience is used as a model. It is em- 
phasized, for contrast unfavorable to 
the East, that the rise in the European 
scale of life was probably dependeuit 
on the absence of a dense population 
base at the beginning of tl»e vital revo- 
lution and on the presence of empty 
lands to the west and east. More ex- 
plicitly, it has been noted that the de- 
cline in fertility was accompanied and 
to some extent caused by a compl(‘t(‘ 
social and economic revolution. Ac- 
cordingly, a dilemma is posed for the 
underdevelop('d world: attempts to 
raise the scale of living will be frus- 
trated by the inertia of high fertility, 
and attempts to lower fertility will ])e 
frustrated by the consequent inertia of 
socioeconomic development. 

Although this argument may b(‘ 
highly useful for dramatizing the de- 
mographic facets of the plight of the 
underdeveloped areas, there are a num- 
ber of respects in which it lacks plausi- 
bility. The Type Ilf societies may not 
be in as fortuitous a position a**’ wctc 
the Tvpe 11 societies (in terms of tin* 
population-resource ratio), but the 
lA'pe III societies fac(‘ the problem 
with a superior contrac(‘ptiv(’ technol- 
ogy and an approximate know](‘dg(* of 
their demographic situation More- 
over, abortion (and even sterilization) 
need not be as dogmatically unacc(*]it- 
able to them as it has been in the indi- 
vidualistic West, particularly since 
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abortion has probably been a frequent 
fact of life throughout their history. 
Furthermore, population pressure in 
Europe built up slowly because mor- 
tality fell gradually and emigration si- 
phoned off a large part of the surplus; 
its impact on the scale of life was not 
extreme because a margin above sub- 
sistence existed, and the successes of 
industrialization yielded rising income. 

In the' underdeveloped areas today, 
however, shaqi mortality declines are 
occurring, appreciable migration is un- 
feasible, the economies are virtually at 
the subsistence levc'l, and industrializa- 
tion cannot be rapid enough to fore- 
stall the population explosion. The gov- 
ernments of these areas arc to some 
c'xtent prepared to assist fertility reg- 
ulation, and probably they see far 
fewer advantages to an increase in pop- 
ulation size than their European coun- 
terparts of a century or more ago. Since 
the types of societies concerned and the 
corit(‘xts in which the population prob- 
lem must be worked out are utterly dis- 
similar, tlu* most plausible inference is 
that the analysis of Western experience 
is inapplicable to the problems of the 
underdeveloped areas. The implica- 
tions for needed research and theoi’y 
are obvious. 

The thc*oi(*tical framework presented 
in this .s(’ction, which, in somewhat sim- 
ilar form, is well represented in demo- 
graphic lit(Tature, is deficient in rigor 
and verification, partly because of the 
madecjiiate opera tionality of key terms 
like familism, individualism, rational- 
ism, and industrialism. The scope of 
the explanatory system extends into 
most provinces of sociology. The vital 
revolution represents only one quanti- 
fiable compornait of a major transfor- 
mation of Western economy and soci- 
ety. Demf)graphers have from time to 
time shown twinges of conscience con- 
c(*rning the shortage of theory in their 
disc ipline. Their uneasiness should be 
pallitited by the consideration that the 
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responsibility for theoretical and ana- 
lytical development in so broad an area 
cannot be their burden alone. Many 
components of a dynamic model of so- 
cioeconomic change have been con- 
structed, or are in process of current 
assembly. Provided the demographer 
rc'cognizes his rcsponsibilitie\s as social 
theorist and scientist as well as empiri- 
cist and tc'clmician, he can participate 
witlioul feelings of inferiority in tins 
complex joint task. Indeed, he has sev- 
c'ral inherent advantages over other so- 
cial scientists. Since the demographer 
defines his problems with regard to 
concrete' referents, rather than analytic 
e'lements, he is less prone to focus on 
one' aspect of the subje'ct to tlie exc lu- 
sion e)f e)the'rs\ and, above all, he has 
the traditie)n, essentivJ fe)r scientific 
the'ory, of devotion to carefully ob- 
served epiantitative facts. 

UF.SF MU:i I T 'Ue)NTlEJlS 

Throughout the boely of this chapter 
niiine'rous pre)ble‘ms anel potential i tie's 
for re'scarch in each area of the' fertility 
field have be'e'ii mentioned. It may be 
useful to summarize these in cemclu- 
sion. The most e)bvious barrie'r to scien- 
tific pre)gre'ss he're is the sheer insuffi- 
cienc'V of quantitative materials cem- 
cerning the parame'ters e)f procreation 
and tlie'ir statistical relationship with 
eleme)grapliie* anel socie)ecemomic varia- 
bles. Official ennmeratie)!! and registra- 
tion elata have' been preigre'ssivc'lv im- 
]^re)ving, but at present llu'y c'ewer an 
extre'inelv limited varietv of empirical 
situations. The de'arth e)f elata fer the* 
high fertility areas e'xplains in large 
part the* theoretical inadequacies of our 
approach to the pe)pulation pre^blems of 
the unelerelevelopeel worlel. Even the 
natiems which are nK)st mature statisti- 
e*allv are ce)mmonly ele'ficie'nt in the de- 
mographic c|ue'stie)ns representeel on 
birth registrations, and these nations 
shen^' too little appreciatiein e)f a parity 
epit'stion on the census scherlule. We 


should encourage regular and frequent 
sample inquiries which include the de- 
tails of reproductive history because 
this source has many advantages over 
registration materials in current fertil- 
ity analysis. Although the statistical 
status of the United States is generally 
good, the absence of national marriage 
statistics is a considerable barrier to 
h'rtility rc'Scarch. 

At present, techniques for control- 
ling secondaiy source materials are 
markedly superior to the character and 
volume of data available for their ap- 
plication. There is, however, important 
rnc'thodological work to be done, par- 
ticularly with a view to rendering com- 
parable and integrable the results of 
studies whieh perforce use fertilit)^ 
measures differing in level of speeific- 
ity, in type of index, in form of meas- 
ure, and in temporal aggregation ap- 
proach. Attempts are being and should 
continue to be made to establish the 
formal relationships among the vast ar- 
ray of ]')ossible measures differentiated 
in the above ways, for simple models 
of demographic change. Research into 
the necessaiy linkage among different 
measures should also be extended into 
the realms of data concerning fecun- 
dity, contraception, and family life, to 
establisli liaison between primary and 
secondary source research. Finally, 
methods of measurement are still in- 
ade(|uate to optimal assessment of the 
procreative histories of birth and mar- 
riage cohorts which have not completed 
the fertile age span. 

Although quantification of basic pa- 
rameters is inadequate on the level of 
data which can be collected by govern- 
ments, it is infinitely superior to the 
position in the area of the immediate 
causes of fertility variation: fecundity, 
copulation, and contraception. Im- 
provements in the diagnosis of sterility 
would be of considerable assistance, 
but inquiry into differentials in fecun- 
dity and fertility regulation for social 
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aggregates will necessarily depend on 
the accumulation of detailed procrea- 
tive histories ( preferably sequential 
rather than retrospective and perhaps 
in diary form) of menstruation, copu- 
lation, contraception, conception, and 
birth. Among the special problems in 
this area are the following: (1) the re- 
lation of coital frequency and lactation 
to th(* probability of conception and to 
demographic and socioeconomic varia- 
bles; (2) the frequency of abortion and 
sterilization for the purpose of fertility 
regulation; (3) the extent of attempts 
to inerease the probability of birth; (4) 
the extent to which marriage delay is 
used for fertility regulation; (5) the ex- 
tent of coitus interruptus in various so- 
cial contexts. 

In the analysis of socioeconomic dif- 
ferentials in fertility, research needs to 
be transferred from secondary to pri- 
mary sources. Data arc needed on the 
separate roles played by function, sta- 
tus, and subculture variables in fertility 
variation. Because these may change 
throughout the reproductive lifetimes 
of couples, a family history approach 
seems highly advisable. In particular, 
more attention needs to be devoted to 
the sources of fertility variation b(‘- 
tween social grou]3S, distinguishing be- 
tween nuptiality differences and mari- 
tal parity-specific fertility differences, 
between those who are socially mobile 
and those who are not, and between 
degree of reproductive rationality and 
nature of reproductive ends. For the 
field of fertility analysis generally, re- 
search is required on the economics of 
reproductive decisions (inc'luding the 
possible influence of population poli- 
cies) and on the competition for time 
and interest among the various rol(\s of 
prospective parents. Studies like these 
should help to bridge the present un- 
fortunate and irrational gap between 
fertility analysis on the one hand and 
the sociology and economics of the 
family on the other. 
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There aie also many fruitful pros- 
pects for research at the societal level. 
Too little work has been done on the 
relationships among temporal varia- 
tions in fertility measures and in eco- 
nomic indexes for major social aggie- 
gates. Work like this, which may pro- 
vide a basis for a short-run as well as a 
long-run theory of fertility variation, is 
seriously impeded by the shortage of 
persons who are technically competent 
both in dcanography and in economies. 
Indeed, even within demography, the 
compartmentalization of experts into 
national feitility, differential fertility, 
int(Tnal and external migration, and 
mortality probably represents short- 
term gains at the expense of long-term 
analytical necessities. A second inter- 
stitial ait'a of potentially fruitful cross- 
fertilization lies between anthropology 
and demography. Critical insights for 
the analysis of fia tility prospects in un- 
derdevt‘Iop('d arcxis may develop from 
th(' study of the interrelationships 
among modes of resource exploitation, 
type's of kinship system, and demo- 
graphic parameters. Finally, a co-op- 
erative effort is required to establish a 
theory of socioe'conomic change to en- 
ceunpass the* past several centuries of 
We'stern history. Although this central 
task of social science clearly exceeds 
the demograjiher’s grasj), it is a ne'cc's- 
sary condition for the explanation of 
variations in fertility. 
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19. Mortality 

HAROLD F. DORN 


'Die origin of the practice of register- 
ing burials is unknown. Undoubtedly 
this practice had existed for centuries 
bc'fore burial records were first used for 
statistical purposes. The original rea- 
sons for the registration of deaths quite 
possibly were in ])art religious and in 
part legal and economic siuai such r(‘c- 
ords were essential lor the orderly 
transfer of property from one gc'iK'ra- 
tion to anothc'r. 

P('rhaps the earliest record of a rudi- 
mentary lile table is one credited to the 
Roman, Ulpian, which dates from th(‘ 
thiid cenlmy a.d and which a])parcnt- 
ly was used to determine the provisions 
of life annuity contracts. Although this 
table must have givcai only an appioxi- 
mation of the rate at which a gcauTa- 
tion died out, it was used in iiorthcTn 
Italy for sc'vcral centuries (Dublin, 
Lotka, and Spiegelman, 

Records of births and deaths from 
the lourteenth century exist lor a num- 
ber of Italian cities (Gill(% 1949). The 
kec'ping of records of baptisms, burials, 
and weddings by church officials 
spread throughout Europe. Thomas 
Cromwell, in 1538, during the rcagn of 
Henry VIII, ordered each parish to 
maintain registers of baptisms, chris- 
tenings, wecldings, and burials (Edge, 
1928). This made official a practice that 
had existed for many years in some 
parts of England. 

In some cities, possibly as a result of 
the interest in the number of deaths 
during the recurring epidemics, lists of 
deaths were published or posted in 
public places at weekly or less frec|uent 
intervals. The first known compilation 


of thc'se data in London was in 1532 
(Pearl, 1920). However, more than a 
century elapsed before John Graunt 
pu!)lished the first comprehensive anal- 
ysis of the wec'kly bills of mortality 
( Westergaard, 1932). The first edition 
of his book, NaUiral and Political Ob- 
servation Mentioned in the Followmff 
Index and Made upon the Bills of Mor- 
ialilij, which appeared in 1662, must 
have rc'presentc'd the results of several 
years’ study, (haunt’s investigations arc 
generally rc^garded as the precursor of 
mocU'rn studies of mortality and lon- 
g(‘vity. 

Graunt’s book stimulated other per- 
sons, not only in England but also on 
the continent of Euro])e, to study and 
analyze the existing parish registers. 
Perhaps the grc'atest value of these ear- 
ly studies was the interest they aroused 
III statistics of population, births, and 
deaths. Certainly the numerical results 
give only a ciudc idea of exi.sting mor- 
tality conditions. 

Correct im^asmes of longevity and 
mortality must be based upon reliable 
ce nsuses of population as well as upon 
the complete registration of deaths. The 
early investigators of mortality had nei- 
ther. The ])arish registers included 
christemings, baptisms, burials, and 
weddings instead of births, deaths, and 
marriages. Moreover, many of the reg- 
isters included only records of members 
of the official state church. Regular 
censuses of population as we know 
them today were practically unknown 
until the beginning of the nineteenth 
century, although regular counts of 
population for Sweden based upon pop- 
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Illation registers date from the middle 
of the eighteenth century. 

As a consequence, the early life ta- 
ble's were based upon deaths only. The 
b('st known of these are Halley’s table 
derived from deaths in Breslau during 
1687-91 and Price’s table based on 
d('aths in Northampton, England. The 
latter was used by the Eejuitable Office 
upon its establishment in 1762. Since 
this table grc'atly overestimated the ac- 
tual mortality lates, it proved very sat- 
isfactory for establishing life insurance 
pn'iniiims, but for the same reason it 
was unsatisfactory for fixing the terms 
of life annuity contracts. Much to its 
later regret, the government of England 
adopted Pric('’s table as th(' basis for its 
annuity plans. A considerable sum of 
money was lost before the error in the 
table was discovered. 

The computation of the first mortal- 
ity table for an entire nation derived 
from statistics of d('ath and population 
classified by age and sex is attn])uted 
to Pea* Wargentin, who used the aver- 
age number of deaths registered in 
Swc'deii from 1755 to 1757 and the pop- 
ulation registered in 1757. His calcula- 
tions were made possible by an act 
passed in 1748, establishing a nation- 
wid(' system of population n'gisters 
from which legular reports of the num- 
ber of births, deaths, and marriages, 
and the siz(' of the population were 
made to a c('ntral governmental bureau. 
Thus, the first compulsory nationwide 
system of registration of vital statistics, 
applicable to the entire population, was 
adopted by Sweden in the middle of 
the eighteenth century. 

Hie statistics colh'cted during the 
first few years after the establi.shmcnt 
of the national registration system were 
not published, since they were regarded 
as state secrets. Eventually the govern- 
ment rela\(‘d its restrictions, and in 
1776 Wargentin published his famous 
mortality table's for the period 1755-63. 
Thesi' were the first data to show that 


for the entire population of a nation 
the death rate of males exceeded that 
for females. 

Nearly a century went by before re- 
liable national vital statistics became 
available for any country except the 
lour Scandinavian nations. As national 
governments became stronger and as 
commerce and industry expanded, the 
need for statistical data concerning 
population, vital events, trade, com- 
merce, crime, poverty, and other as- 
pects of social life became widely ap- 
preciated. Shortly after 1800 regular 
population censuses were initiated by 
one country after another. Central sta- 
tistical bureaus were crc'ated to collect 
and analyze the ever increasing amount 
of statistical data required by national 
governments. 

Perhaps the most far-reaching event 
of the first half of the nineteenth C(*n- 
tiiry, insofar as medical statistics are 
eoncernc'd, was the establishment of 
civil registration of vital events through- 
out England and Wales This act of 
ParliaiiK'iit became effective on July 1, 
]837, and in 1839 William Farr was ap- 
poinlf'd Compiler of Abstracts in the' 
General Register Office. Thus began 
what undoubtedly has been the most 
distinguish('d career in medical statis- 
tics. 

ft would have been easy for Farr to 
accept th(' prevailing opinion that the 
primary purpose of civil registration 
was to maintain a file of legal docu- 
na'nts and to have devoted most of his 
time and energy to perfecting and op- 
erating the registration system. Indeed, 
the onlv provision for statistics in the 
Registration Act was that once a year 
a gc'iK'ral abstract of the number of 
births, d(‘aths, and marriages registered 
during the previous year should be pre- 
sented to Parliament. It was fortunutc 
for the future of medical statistics that 
this task was assigned to Farr, for he 
had no interest in the preparation of 
files of documents and in the compila- 
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lion of statistical tables as an end in 
themselves; he was interested in statis- 
tics as a means of social reform. 

Believing that how the people of 
England lived and died was one of the 
most important questions of the day, 
Farr devoted his entire official career 
to the task of using the records that 
flowed to the General Register Office to 
portray important health and social 
problems and to measure the effects of 
sanitary legislation. He related causes 
of death to seasons of the year, resi- 
dence, density of population, age, sex, 
and occupation. He visualized a prob- 
lem and then used on it all of the sta- 
tistical data at his disposal. In search- 
ing for an index of the factors that de- 
termine man’s state of health and 
length of life, Farr decided to use oc- 
cupation. His first study was based on 
the deaths and the census of population 
of 1851. This was the beginning of a 
series of decennial reports that have 
been f'ontinued to this day exc(‘pt for 
the period around 1941, when World 
War II prevented the preparation of 
the report. Most of our knowledge of 
differential mortality by occupation 
and social class has been obtainc'd from 
this series of studies initiated by Wil- 
liam Farr. 

Vital statistics in the New World- 
North and South America— developed 
much more slowly than in Europe, in 
spite of a promising beginning. Regis- 
tration in Quebec dates from 1621. The 
first census in North America and one 
of the first modern censuses of the 
world was taken in Quebec in 1666. 
The General Court of Massachusetts 
Hay Colony in 1639 ordered that rec- 
ords be maintained of every birth, mar- 
riage, and death ( U.S. Public Health 
Service, 1954). In contrast to the al- 
most universal practice in Europe, reg- 
istration covered all events instead of 
only church ceremonies, and responsi- 
bility for the maintenance of the rec- 
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Olds was placed on civil rather than on 
ecclesiastical officials. 

Other colonies adopted similar regu- 
lations, but the laws were not enforced 
and registration in colonial America 
never was very effective. The records 
were kept primarily as legal documents 
with no serious attempt being made to 
use them for statistical studies. For the 
most part the records remained in the 
local registration offices; only fourteen 
of the forty-eight states had central 
death records prior to 1900. The first 
state* U) establish a complete— in the 
sense of coverage of the entire state- 
central file was Massachusetts in 1841. 

The beginning public health move- 
ment in the United States demanded 
reliable vital statistics, but this demand 
fell upon deaf ears. State legislatures 
remained largely indifferent, if not di- 
rectly opposed, to the pleas for the es- 
tablishment of central offices lor the 
collection of vital statistics. 

In 1850, largely due to the influence 
of Lemuel Shattuck, information con- 
c(Tning the number of deaths during 
the twelve-month period prior to the 
census date was collected during the 
census of population. Corresponding 
information was collected at each sub- 
sec juent decennial census until 1900. 
These data wen; so incomplete and in- 
accurate that tlic^y wc^re worthlc^ss for 
Statistical analysis. Recognizing this 
fact, the Bureau of the Census estab- 
lished a death registration area for the 
c c’nsus of 1880. Included were the states 
of Massachusetts and Nc'w Jersey, the 
District of Columbia, and a number of 
large cities where registration was be- 
lieved to be reasonably complete. The 
area had 8.5 million persons, or about 
17 pcM* cent of the total population of 
the country. 

This practice was continued at the 
time of the censuses of 1890 and 1900. 
Six additional states were included in 
the registration area of 1890— Connect- 
icut, Delaware, New Hampshire, New 
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York, Rhode Island, and Vermont; and 
two more— Maine and Michigan— in the 
area used for the 1900 census. 

In 1902 the Bureau of the Census, 
which previously had functioned only 
during the census period, was made a 
permanent agency. The act of Congress 
creating a permanent census bureau 
also authorized the annual collection of 
copies of death certificates from those 
states and cities having adequate regis- 
tration systems. A death registration 
area consisting of ten states— Massa- 
chusetts, New Jersey, Connecticut, 
New Hampshire, New York, Rhode Is- 
land, Vermont, Michigan, Maine, Indi- 
ana— the District of Columbia, and a 
number of separate cities in non-regis- 
tration states was established. The area 
was predominantly urban and included 
about 40 per cent of the total popula- 
tion of the United States. A third of a 
century elapsed before mortality statis- 
tics for the entire nation became avail- 
able with the admission of Texas to the 
death registration area in 1933. Thus 
the United States lagged nearly a cen- 
tury behind most of the countries of 
Europe in establishing national mortal- 
ity statistics. 

DEMOGRAPHIC INTEREST IN THE 
STUDY OF MORTALITY 

The urge for survival is one of the 
fundamental biological drives. It is not 
surprising that since the dawn of re- 
corded history man has been interested 
in longevity. Florida was discovered by 
Ponce de Ledn while searching for the 
fountain of youth. But, however inter- 
ested he may be as an individual in all 
aspects of health, the demographer as a 
scientist is concerned primarily with a 
limited aspect of this subject. Popula- 
tions increase in number by the addi- 
tion of births and immigrants; they de- 
crease in number by death and emigra- 
tion. Mortality, then, is one of the fun- 
damental factors determining the size 
of human populations. Mortality influ- 


ences not only the total size of a popu- 
lation but also its composition by age, 
sex, nativity, and race. The demogra- 
ph er’s primary interest in mortality is 
the study of its effect upon the size, 
composition, and future growth of pop- 
ulations. 

This interest, however, embraces 
more than a study of how mortality af- 
fects population change; it also in- 
cludes the question of why mortality 
acts as it does. Each individual begins 
his separate existence with the fertiliza- 
tion of the ovum by the sperm cell. Im- 
mediately thereafter, lethal factors be- 
gin to operate. By the time the embryo 
has developed to the stage when it can 
exist outside the body of its mother, 
perhaps as many as one out of every 
five embryos has died. These are the 
fetal deaths. Of those who survive 
birth, some die almost at once, so ill- 
prepared are they for a separate, inde- 
pendent existence. The duration of life 
of the remainder varies greatly. Only a 
few will live to greet the first century 
after their birth. 

The explanation of the order of dy- 
ing-out of a generation is the concern 
of demography, medicine, and public 
health. The latter two approach this 
problem from the point of view of the 
etiology or cause of ill-health, the means 
of preventing ill-health, and methods 
of therapy to alleviate or control the 
effects of ill-health. The demographer 
wants to know how physical character- 
istics, social organization, and environ- 
ment relate to mortality and longevity. 

The factors affecting longevity may 
be subsumed under (a) heredity, (b) 
constitution, and (c) environment. By 
constitution is meant the physical, 
physiological, anatomical, and psycho- 
logical traits of man. The most impor- 
tant of these for the demographer are 
age, sex, and race or ethnic background. 
Environment includes not only die nat- 
ural physical surroundings in which 
man finds himself but also those fac- 
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tors arising from his manner of living, 
such as habits of eating and drinking, 
occupation, income, and type of com- 
munity in which he lives. 

The constitutional and environmental 
factors are most directly related to the 
problems of demography. The extent 
to which the length of life is determined 
by heredity and the possible genetic 
effects of differential mortality repre- 
sent the chief concern of demographers 
with respect to the relationship of he- 
redity and mortality. Part of the lack 
of interest of demographers in the re- 
lationship of heredity to mortality un- 
doubtedly arises from the remarkable 
increase in the average length of life 
that has occurred during the past fifty 
years; the increase is clearly ascribable 
to advances in medicine, improved 
medical care, a rising standard of liv- 
ing, and control of adverse environ- 
mental conditions. No known changes 
in the genetic qualities of the popula- 
tion took place immediately before or 
during this period. 

From 1900 to 1952, the expectation 
of life at birth of the white population 
of the United States increased from 
47.6 to 69.7 years. There is no indica- 
tion that this steady gain in longevity 
is likely to terminate in the near future. 
It seems certain that the time will come 
when the biological limits on the span 
of human life will put a stop to the 
present increase in average length of 
life, but, until that time appears im- 
minent, demographers undoubtedly 
will continue to devote most of their 
attention to the effects of environmen- 
tal factors upon mortality. 

NATURE AND SOURCES OF 
MORTALITY DATA 

Historically, the basic documentary 
source of mortality data has been a 
record of death prepared for legal 
rather than for statistical purposes. 
This is in direct contrast to the collec- 
tion of data concerning the size and 
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composition of the population by means 
of a census. Although the latter has a 
legal basis, the data are collected for 
statistical purposes, and statistical con- 
siderations largely determine the types 
of data collected. The death certificate 
is a legal document; its utilization for 
statistical purposes is secondary. This 
severely restricts both the amount and 
kind of purely statistical data than can 
be obtained. 

A second difference between popu- 
lation censuses and mortality records 
is that censuses are conducted by enu- 
meration, while mortality records are 
obtained by registration. Moreover, 
registration must be complete. The reg- 
istration of a sample of deaths would 
defeat the legal purposes for which the 
death record is required. Attempts have 
been made to obtain mortality data 
either at the time of a population cen- 
sus or by special household surveys. 
These have been uniformly unsuccess- 
ful. Even if the problem of a cornpl(»te 
count of deaths by enumeration meth- 
ods could be solved, there is no pros- 
pect that the necessary medical infor- 
mation could ever be obtained from 
household informants. Registration 
seems certain to remain the principal 
source of mortality data. 

Since mortality records are legal doc- 
uments, death certificates must be pre- 
pared only for those persons specified 
by law. Most countries require that 
the death of (wc'ry person born alive 
be registered, but there is no gcmeral 
agreement upon the definition of a live 
birth. In Spain, Cuba, Bolivia, Ecua- 
dor, and Honduras a newborn infant 
who does not survive the first twenty- 
four hours after delivery is classified as 
an abortion and is not counted either 
as a live birth or as a death. In addi- 
tion, several countries count only in- 
fants living at the time of registration— 
which may be several days after the 
date of birth. Live-born infants who 
die before registration are classified as 
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stillbirths. The World Health Organi- 
zation (1950) has proposed the follow- 
ing definition of a live birth for inter- 
national use, but its adoption by all 
nations will require many years since 
existing laws must be changed in most 
instances. 

Live birth is the complete expulsion or 
extraction from its mother of a product of 
conception, iirespective of the duration of 
pregnancy, which, after such separation, 
breathes or shows any other evidence of life, 
such as beating of the heart, pulsation of 
the umbilical cord, or definite movement of 
voluntar)' muscles, whether or not the um- 
bilical cord has been cut or the placenta is 
attached; each product of such a birth is 
considered live-born. 

All live-born infants should be registered 
and counted as such irrespective of the peri- 
od of gestation and if thev die at anv time 
following birth they should also be regis- 
tered and counted as deaths. 

The greatest lack of uniformity in 
the legal definition of a person for pur- 
poses of death registration is for fetal 
deaths. Roth legally and statistically, 
deaths refer only to pensons who were 
live-born and hence exclude fetal 
deaths. Although accurate data arc not 
available, there is some evidence that 
from 15 to 20 per cent of embryos fail 
to be delivered alive. A fetus dying 
prior to delivery has generally been 
called a stillbirth if expulsion or ex- 
traction from the mother occurs during 
the latter part of the period of gesta- 
tion. No agreement exists, however, 
concerning the duration of gestation 
necessary before a fetal death shall be 
recorded as a stillbirth; the most com- 
mon durations are from twenty to 
twentV'Cight weeks. 

In order to promote international uni- 
formity in the definition of a death 
for purposes of registration and to focus 
attention upon the problem of fetal 
deaths, the World Health Organiza- 
tion ( 1950 ) has recommended that the 
concept of stillbirth be abandoned and 


that all fetal deaths be registered. A 
fetal death is defined as a “death prior 
to the complete expulsion or extraction 
from its mother of a product of con- 
ception, irrespective of the duration of 
pregnancy; the death is indicated by 
the fact that after such separation the 
foetus does not breathe or show any 
other evidence of life, such as beating 
of the heart, pulsation of the umbilical 
cord, or definite movement of voluntary 
muscles.” The World Health Organi- 
zation recognized that many years will 
elapse before this definition can be- 
come effective, since it requires chang- 
ing the existing legal definition of a 
person in almost every registration area 
of the world. Although the registration 
of all fetal deaths irrespective of the 
period of gestation is a goal to be at- 
tained as soon as possible, the World 
Health Organization has recommended 
that as a minimum every country 
should register fetal deaths occurring 
after the twenty-eighth completed week 
of gestation. 

In order to make possible compari- 
sons of statistics of fetal deaths for 
countries with differing definitions, the 
following classification was recom- 
mended: (a) less than twenty com- 
pleted weeks of gestation, {h) twenty 
completed weeks of gestation but less 
than twenty-eight, (c) h\^enty-eight 
completed weeks of gestation and over, 
(d) gestation period not classifiable in 
above groups. Preferably, the term 
“stillbirth” should be abandoned since 
existing definitions are not comparable. 
Recognizing that “stillbirth” would 
continue to be used by many countries 
for some time, the World Health Or- 
ganization recommended that for sta- 
tistical purposes stillbirth be synony- 
mous with late fetal deaths, that is, 
those of twenty-eight completed weeks 
of gestation and over. The recommen- 
dations of the World Health Organi- 
zation have the great merit of provid- 
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iiig a uniform definition of a live birth 
and a fetal death. Until these become 
generally adopted, the existing tripar- 
tite classification of deaths, stillbirths, 
and fetal deaths will remain in effect. 

While official registration documents 
are the principal source of mortality 
data, a considerable amount of infor- 
mation concerning special groups of 
the population has been obtained from 
the records of life insurance companies. 
The most notable source of these data 
has been the publications of the Met- 
ropolitan Life Insurance Company con- 
cerning the mortality of its industrial 
policy holders ( Dublin and Lotka, 
1937; also the Statistical Bulletin, a 
monthly publication ) . Most of our 
knowledge of the relationship of height 
and weight to mortality and of the ef- 
fect of various physical impairments 
upon longevity has been derived from 
actuarial studies of the experience of 
insured persons (Society of Actuaries, 
1954). 

DEFICIENCIES OF MORTALITY DATA 

Even though the registration of vital 
events is one of the oldest forms of 
official record-keeping, reliable infor- 
mation concerning merely the total 
number of deaths is available for only 
one-half of the population of the world 
(United Nations, Statistical Office, 
1954 \ Furthermore, although many 
economic statistical series such as sta- 
tistics of trade, finance, and production 
generally are available for countries 
where they are most relevant to na- 
tional problems, mortality statistics are 
least reliable and extensive in the coun- 
tries with the highest mortality rates. 

Mortality statistics take on their full- 
est meaning only when the number of 
deaths is classified by cause and by 
such characteristics of the deceased as 
age, sex, race, and occupation. An ap- 
praisal of the mortality statistics of 
every country of the world with respect 
to these classifications has never been 
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done and probably is impracticable. A 
sufficiently comprehensive view of the 
existing situation can be obtained from 
a review of the reports on mortality 
statistics submitted to the United Na- 
tions in response to its Demographic 
Yearbook questionnaire (United Na- 
tions, Statistical Office, 1954). The fol- 
lowing comments refer to the fifty- 
eight major statistical areas with the 
most complete and reliable statistics. 
These areas include 1,229,000,000 per- 
sons, or about one-half of the total 
population of the world. It can be safe- 
ly assumed that mortality statistics for 
the remaining half of the world's pop- 
ulation are much more inadequate and 
unreliable than those of the fifty-eight 
areas. 

The number of deaths classified by 
cause, age, and sex is available for 46 
per cent of the total population of the 
fifty-eight areas, or about ont?-fourth 
of the total population of the world. 
The most frequently available index of 
the socioeconomic status of the popu- 
lation is occupation. The number of 
deaths by age, sex, and occupation is 
available for only seven of the fifty- 
eight areas, or for only 5 per cent of 
the population of the areas. For prac- 
tical purposes, official statistics relating 
mortality to the socioeconomic status 
of the population are almost non-exist- 
ent even for the nations with the most 
complete systems of vital statistics. 

The infant mortality rate, perhaps 
the most sensitive single index of health 
conditions, can be computed for 95 per 
cent of the population of these areas. 
The reliability of this rate varies from 
one area tp another because of lack of 
iinifonnity in the definiition of a live 
birth and an infant death and because 
of incompleteness of registration. Tlie 
number of stillbirths classified by pe- 
riod of gestation (which is essential 
for comparability, owing to varying 
legal definitions of a stillbirth) is re- 
ported by ten areas having 27 per cent 
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of the population of the fifty-eight 
areas. 

These illustrations are sufficient to 
show that even the simplest and most 
basic mortality statistics are available, 
on a national basis, for less than one- 
half of the population of the world. The 
greatest deficiency in mortality statis- 
tics today is the lack of even a reliable 
count of the number of current deaths 
for a majority of the world’s popula- 
tion. The quality of the available sta- 
tistics is summarized in a United Na- 
tions report (United Nations, Popula- 
tion Division, Department of Social 
Affairs, 1954): 

This estimate, which is the best that can 
be made today, suggests a loss of life of 
stupendous dimensions in spite of the spec- 
tacular reduction in infant and childhood 
mortality which has occurred in some coun- 
tries during the past century. With 20 per- 
cent or more of all fertilizations lost before 
birth and 15 to 20 per-cent of the live births 
dying by the fifth year of age, it appears on 
a conservative estimate that one-third or 
more of each generation is wasted in the 
initial stages of its formation. 

. . . The statistics relating to reproductive 
wastage, which includes foetal deaths from 
fertilization till birth at full term and infant 
and childhood deaths up to the fifth year of 
age, have been summarized in this volume 
lor all countries of the w'orld where this iii- 
lormation is available. Only fragmentary 
information exists in regard to the first part 
of this wastage, namely foetal deaths, and 
any generalizations as to its approximate 
size or probable causation are still open to 
serious doubt. At the most conservative es- 
timate, it appears that about 20 per-cent of 
all feitilizations end as foetal deaths before 
the normal period of gestation is concluded. 

The statistics on infant and early child- 
hood mortality are more reliable and abun- 
dant, covering about one-half of the world s 
population. When these statistics are com- 
pared on the international level, however, 
many weaknesses and defects emerge. In 
man\- cases, the official data grossly under- 
state mortality because of incomplete regis- 
tration of deaths. In other cases, interna- 
tional comparability suffers from variations 


in definitions of terms or tabulations of data. 
The statistics of causes of death in infancy 
and early childhood as well as those on 
causes of foetal deaths, are notoriously de- 
fective on account of poor diagnosis or in- 
adequate reporting of the correct cause. 
Consequently, these statistics give only an 
approximate picture of mortauty differen- 
tials during the first 5 years of life in the 
various areas of the world. 

It would be impracticable to discuss 
the deficiencies in mortality statistics 
for each of the countries of the world 
with the most complete registration 
systems. The following comments per- 
tain to the mortality statistics of the 
United States. The principal deficien- 
cies arise from (1) lack of compara- 
bility in definitions and deficiencies in 
reporting, (2) inaccuracies in the data 
reported, (3) lack of comparability in 
definitions and practices of the Na- 
tional Office of Vital Statistics and the 
Bureau of the Census, (4) changing 
procedures in processing and tabulat- 
ing statistics and (5) the inflexibility 
of the registration system of collecting 
statistics. 

Lack of Comparability in Definitions 

and Deficiencies in Reporting 

No adequate test of the complete- 
ness of death registration has ever been 
conducted in the United States. In- 
deed, it is difficult to devise a satis- 
factory, practicable test. One of the 
requirements for admission to the death 
registration area was a demonstration 
that at least 90 per cent of deaths were 
registered. How this was demonstrated 
has never been divulged. 

It is generally believed that except 
for fetal deaths, infant deaths, and pos- 
sibly total deaths in some of the more 
rural and isolated parts of the country 
the registration of deaths in the United 
States is essentially complete. The Na- 
tional Office of Vital Statistics has as- 
sumed that the underregistration of 
infant deaths is approximately the same 
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as that of live births. This assumption 
is based upon the comparison of the 
variation of infant mortality rates 
among different areas and the corres- 
ponding variation of the completeness 
of registration of live births. No ade- 
quate field study has been conducted. 
There can be no doubt about lack of 
comparability in definition and serious 
underregistration of fetal deaths (Yem- 
shalmy and Bierman, 1952). The mini- 
mum period of gestation for the regis- 
tration of a fetal death ranges from 
no minimum in Mississippi, New York 
City, Oregon, and Vermont to six com- 
pleted months in Rhode Island. The 
most frequent minimum is twenty 
weeks or the fifth month. Fifteen states 
specify no criteria for the evidence of 
life. 

More serious than differences in def- 
inition as a cause of incomparability 
in fetal death statistics is incomplete 
registration. No data are available for 
the entire nation, but a careful check 
in New York City, where registration 
probably is more complete than for the 
rest of the country, revealed that from 
1943 through 1945, 14 per cent of the 
fetal deaths occurring during the third 
trimester and 34 per cent of those oc- 
curring during the second trimester ol 
])regnancy were unregistered. In spite 
of serious deficiencies in registration, 
the fetal death rate in New York City 
during 1953 was 107 per 1,000 live 
births plus fetal deaths. It is estimated 
that perhaps one-half of all fetal deaths 
in New York City are reported. II this 
is true, the corrected fetal death rate 
would be about 200 per 1,(X)0. The 
80,000 fetal deaths reported annually 
in the United States may represent only 
one-sixth of the total number. ( See 
Baumgartner et aL, 1949, and Erhardt, 
1952.)^ 

Inaccuracies in Reported Data 

By means of a long-continued process 
of query and education of physicians 
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and undertakers, the reliability of the 
entries on death certificates has been 
greatly improved. There is some evi- 
dence of serious misstatement of age 
for persons more than fifty years old, 
especially for the non-white popula- 
tion. This has been particularly evident 
since 1940 and also appears in the cen- 
sus of population. It is generally agreed 
that owing to errors in age reporting 
on death certificates and in the census 
of population the reported death rates 
at seventy-five years of age and over 
are of doubtful validity. Mortality 
rates for the non- white population, al- 
though consistently greater than those 
for the white population from birth 
until age seventy-five, fall appreciably 
below those for the white population 
after that age. Because of errors in the 
basic statistics, it is customary to de- 
rive the mortality rates for the terminal 
ages in a life table by extrapolation of 
some curve fitted to the observed data 
at ages below eighty-five or ninety 
years. 

The validity of statistics by cause 
of death is dependent upon the quality 
of medical diagnoses. No national eval- 
uation of the accuracy of medical certi- 
fication has ever been made in the 
United States. Without doubt, there has 
been a marked improvement in the 
specificity of medical diagnoses during 
the past two decades. In 1950 only 1.2 
per cent of all reported deaths were 
assigned to unknown or ill-defined 
causes. This percentage ranged from 
0.1 for two states and the District of 
(Jolumbia to 13.6 for Mississippi. 

Studies for local areas have revealed 
rather large, discrepancies between di- 
agnoses reported on death certificates 
and those derived from post-mortem 
examination of the same persons (James 
ct al.y 1955). It is difficult to evaluate 
such studies since autopsies frequently 
are done because of a special interest 
in a particular case or because of un- 
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certainty concerning the correct diag- 
nosis. Even though medical certification 
on death certificates may yield fairly 
reliable statistics for the major broad 
groups of causes of death, there still 
is opportunity for considerable im- 
provement both in specificity and in 
accuracy. 

One of the basic axes of classification 
of vital statistics is residence. Original- 
ly, official vital statistics were compiled 
according to the place of death. The 
increasing use of hospital facilities for 
medical care during the past half-cen- 
tmy has resulted in an increasing pro- 
portion of births and deaths occurring 
at a place other than the residence of 
the mother or the usual place of resi- 
dence of the deceased. In 1952, 92 per 
cent of all live births in the United 
States occurred in hospitals. Current 
figures are not available for deaths, but 
in 1949 nearly one-half (49.5 per cent) 
of all deaths took place in institutions, 
mostly general hospitals. Consecjucntly, 
mortality statistics for areas smaller 
than states, when tabulated by place 
of death, have become increasingly un- 
reliable as an index of health condi- 
tions. The numerator, the number of 
d('aths, is by place of occurrence, but 
the denominator, the population of the 
place in question, is by place of usual 
residence. 

National and state offices were very 
slow to recognize the importance of 
tabulating birth and death statistics by 
jdace of residence. A tabulation show- 
ing the total number of deaths by place 
of residence was initiated in 1914 by 
the Bureau of the Census; however, 
detailed tabulations by age, sex, race, 
and cause of death for areas classified 
by size of population were continued 
on a place-of-occurrence basis until 
1940. A thorough analysis has never 
been made of the mortality statistics 
classified by size of community prior 
to 1940. There is no comparable popu- 
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lation for the computation of rates, and 
even if such populations existed, the 
rates would be of very limited use- 
fulness. 

Since 1940, detailed mortality statis- 
tics have been tabulated by place of 
residence of the deceased. Data ob- 
tained as part of the 1950 birth regis- 
tration test indicate appreciable errors 
in coding the residence reported on 
death certificates. The past decade has 
witnessed a rapid growth of population 
outside the political boundaries of cities 
and towns. Many of these built-up un- 
incorporated areas have mailing ad- 
dresses that are difficult to distinguish 
from those of the central city. At the 
same time, the residents of such areas 
use the hospital and medical facilities 
of the central city. 

A comparison of the residence coded 
from census records and live-birth cer- 
tificates for births during January, Feb- 
ruary, and March, 1950, revealed that 
the birth rate for urban areas was 6.8 
per cent too high and that for rural 
areas 9.9 per cent too low, owing to 
misclassification of residence. The mag- 
nitude of these errors varied widely by 
geographic area and type of commu- 
nity. The largest discrepancy existed 
for births in the rural parts of met- 
ropolitan counties, where the number 
of births adjusted for misclassification 
of residence exceeded the tabulated 
number by 21 per cent. 

No data concerning the amount of 
misclassification of the usual residence 
of deceased persons are available. Since 
the proportion of deaths that occur in 
hospitals is smaller than the corre- 
sponding proportion of births, the error 
due to misclassification of residence 
may be somewhat smaller. Neverthe- 
less, the error may be great enough to 
impair seriously the usefulness of of- 
ficial mortality statistics classified by 
size of city. 
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Lack of Comparability in Mortality 
and Population Statistics 

The computation of valid mortality 
rates requires comparable definitions 
and processing practices in the com- 
pilation of both death and population 
statistics. The most serious lacks of 
comparability have been in the defini- 
tion of urban and rural residence and 
in the failure to allocate deaths to the 
place of residence. As a result, reliable 
statistics for the study of rural-urban 
differentials in mortality on a national 
scale do not exist prior to 1940. The 
1940 census period was the first for 
which the same definition of urban 
population was used for both mortality 
and population statistics. Prior to that 
time, for mortality tabulations “urban” 
has been defined as including places 
of ten thousand or more inhabitants, 
while urban population statistics re- 
ferred to the population of places of 
twenty-five hundred or more inhabit- 
ants, with certain minor exceptions. 

No sooner had the definition of urban 
and rural population used in tabulating 
mortality statistics been brought into 
conformity with that used for popula- 
tion statistics than the Bureau of the 
Census revised its definition of urban 
population. During the 1950 census of 
population, the former definition of ur- 
ban population was revised to include 
the urbanized or built-up area around 
cities of fifty thousand or more popu- 
lation and also unincorporated places 
of twenty-five hundred inhabitants or 
more. Without doubt, this new clas.si- 
fication is more in keeping with the 
present location of population by den- 
sity. Approximately eight million per- 
sons who would have been classed as 
living in rural areas under the 1940 
definition were included with the urban 
population in 1950. 

However desirable the 1950 classi- 
fication of population by urban and 
rural residence may be for purely de- 
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inographic analysis of population distri- 
bution, it has made practically impos- 
sible comparability between mortality 
and population statistics. The urban- 
ized areas around cities have no rec- 
ognized political boundaries and are 
constantly changing in extent. Although 
it is feasible to define a boundary for 
the purposes of a one-time enumera- 
tion of population, no practicable meth- 
od of coding the residence reported 
on birth and death certificates in ac- 
cordance with the census definition 
has yet been devised. The registration 
of vital events and the administration 
of public health programs are on the 
basis of areas with defined political 
boundaries. So long as this situation 
exists, it will be necessary to produce 
vital statistics for politically rather than 
demographically defined densely pop- 
ulated areas. 

Changing Procedures in Processing 

and Tabulating 

Statistical offices responsible for pre- 
paring periodic series of statistics con- 
stantly face the problem of choosing 
between existing definitions and prac- 
tices which preserve comparability with 
the past and altered definitions and 
practices which conform more closely 
to changes in phenomena. The compila- 
tion of mortality statistics is no excep- 
tion. The changes in procedure that 
are most important for users of mor- 
tality statistics are revisions in the in- 
ternational list of diseases and causes 
of death and changes in the rules for 
selecting the principal cause of death. 

The international statistical classifi- 
cation of diseases, injuries, and causes 
of death published by the World 
Health Organization is widely accepted 
as the basis for coding the causes of 
death. In order to keep abreast of ad- 
vances in medical knowledge and to 
take advantage of experience gained 
in coding causes of death, this classi- 
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fication is revised approximately every 
ten years. Every revision has intro- 
duced some degree of incomparability 
with the past, but the sixth revision 
(1948) represented a more sweeping 
change than any of the previous ones. 
In order to measure the effect of the 
change in classification, the National 
Office of Vital Statistics coded a 10 per 
cent sample of death certificates for 
1949 and 1950 according to both the 
fifth and sixth revisions. 

For many causes of death the dif- 
ference between the two numbers ob- 
tained was negligible, being less than 
5 per cent. For some causes the dif- 
ference was so large that a serious lack 
of comparability was introduced in the 
time series of death rates. The number 
of deaths attributed to diabetes by the 
sixth revision was only 57 per cent of 
the number based on the fifth revision. 
For chronic nephritis the number of 
deaths was decreased by nearly two- 
thirds. On the other hand, the number 
of deaths assigned to rheumatic fever 
was increased 1.7 times. Not all of these 
differences were due to revisions in the 
international list. Associated with the 
sixth revision was a change in the rules 
for the selection of the principal cause 
of death. Over 60 per cent of death 
certificates have two or more separate 
diagnoses as defined by the three-digit 
code categories of the sixth revision. 
Since most tabulations of death statis- 
tics include only one cause of death, it 
is obvious that the rules for the choice 
of the principal cause will largely de- 
termine the rank order of causes of 
death. 

Prior to the adoption of the sixth 
revision in 1949, the principal cause 
of death had been selected in accord- 
ance with an arbitrary set of coding 
l ules embodied in the Manual of Joint 
Causes of Death, These rules took pre- 
cedence over the opinion of the phy- 
sician as recorded on the death certif- 
icate. A few other countries also fol- 


lowed this practice; the remainder ac- 
cepted the opinion of the certifying 
physician unless it appeared to be ob- 
viously incorrect. Beginning in 1949, 
the National Office of Vital Statistics 
abandoned the use of the Manual of 
Joint Causes of Death, and it now ac- 
cepts the opinion of the certifying phy- 
sician concerning the principal cause 
of death except when the entries on 
the death certificate seem to be in- 
consistent. 

In the long run, this change should 
improve the quality of cause-of -death 
statistics. Some incomparability will ex- 
ist until physicians become familiar 
with the change in procedure, but this 
is less serious than that which would 
be introduced by continuing to use the 
Manual of Joint Causes of Death, 

Irrespective of what rules are fol- 
lowed in choosing the principal cause 
of death, the tabulation of mortality 
statistics by a single cause loses much 
of the value and meaning of cause-of- 
death statistics. This has long been rec- 
ognized, but most vital statistics offices 
have taken no steps to remedy the sit- 
uation because of the increased cost of 
coding more than one cause of death 
(Janssen, 1940). Abbreviated tabula- 
tions for the United States were pre- 
pared for 1917, 1925, and 1940. 

More than two-thirds of deaths at 
the present time are attributed to 
chronic diseases. Usually more than one 
chronic disease is present at the time 
of death, and even the attending phy- 
sician has difficulty in deciding which 
shall be chosen as the primary cause 
of death. Frequently it is medically un- 
realistic to select a single disease since 
death results from the combined effect 
of two or more diseases. The impor- 
tance of tabulating multiple causes of 
death was pointed out by the World 
Health Organization when it issued the 
sixth revision of the international list 
in 1948, but so far no tabulations for 
the United States have been published. 
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Inflexibility of the Registration 
System 

The fuU significance of mortality sta- 
tistics can be portrayed only by re- 
lating them to the social and economic 
characteristics of the population or to 
the environment in which this popula- 
tion lives. The inflexibility of the legal 
registration system makes the collection 
of social and economic data as part of 
the death certificate practically impos- 
sible. Any proposed change in the cer- 
tificate must be approved by each of 
the forty-eight states and the District 
of Columbia. Registrars of vital events, 
many of whom have little interest in 
statistics, must be persuaded that the 
changes are desirable. Any change re- 
quires a minimum of two or three years, 
and even then there is no assurance 
that it will be adopted by every regis- 
tration area. 

The only indicators of socioeconomic 
status entered on the death certificate 
are occupation and industry. Uncertain- 
ty concerning the comparability of 
these data with corresponding data 
from the census of population has pre- 
vented any extensive analysis of mor- 
tality in relation to occupation and in- 
dustry. The National Tuberculosis As- 
sociation, using data for ten states for 
1930, prepared a summary of mortality 
rates for workers grouped into seven 
broad socioeconomic classes. 

The National Office of Vital Statistics 
has planned a study of mortality of 
male workers between twenty-five and 
sixty-five years of age for 1950, by de- 
tailed occupation and industry. In order 
to evaluate the validity of these data, 
a comparative study of the entries of 
occupation and industry on birth and 
death certificates and on the schedule 
for the census of population has been 
initiated by the Scripps Foundation. 
These two studies should clearly estab- 
lish the validity and usefulness of the 
entries of occupation and industry on 
certificates of death. 


Adjustment of Data 

Any analysis of the trend in mortality 
in the United States either from all 
causes or from specific causes must take 
acc'ount of changes in the number of 
states included in the death registration 
area and of changes in the classifica- 
tion of causes of death. Only since 1933 
have mortality statistics been available 
for the entire country. Prior to that 
date, one has the choice of statistics 
for a constantly changing area or of 
statistics for a fixed geographic area, 
such as the original registration states, 
that clearly is not a representative sam- 
ple of the United States. Moreover, the 
choice of a fixed geographic area docs 
not insure comparability in time since 
the first states to be admitted to the 
death registration area were in the 
northeast and north central parts of 
the nation, where a large proportion 
of the immigrants who came to the 
United States during the first two dec- 
ades of this century took up residence. 

In respect to causes of death, the 
previously mentioned studies in con- 
nection with the sixth revision of the 
international list have provided useful 
data for judging the comparability of 
the time trend of mortality rates for 
specific causes. But, in general, not 
much can be done about adjusting mor- 
tality statistics for known or suspected 
deficiencies. There is evidence of mis- 
statement of age by elderly persons— 
especially in the non-white population— 
perhaps some underregistration of in- 
fant deaths, certainly serious under- 
registration and lack of comparability 
in the definition of fetal deaths, and 
undoubtedly some misclassification of 
residence, but no reliable quantitative 
estimate of these deficiencies is avail- 
able; official statistics must be used as 
published, seasoned with whatever rf*s- 
ervations seem appropriate to the 
author. 
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Methods of Analysis of Mortality 

Statistics 

The methods of describing and ana- 
lyzing mortality statistics have been 
developed over a period of some two 
hundred years. Many illustrious names 
are associated with early mortality 
studies: Lexis, Bernoulli, D'Alembert, 
Quetelet, and Poisson. In addition to 
vital statisticians, actuaries have played 
a significant role in the development 
of the rather extensive body of theory 
and techniques now available for the 
analysis of mortality statistics. This 
fund of knowledge has been essential 
for the development of one of the 
larg(*st forms of business activity in the 
United States, life insurance. 

The methods available for the study 
of mortality have been developed for 
three main purposes, (a) classification, 
{h) quantitative description, and (c) 
analysis. The international list of causes 
of death has evolved over a period of 
more than half a century. It probably 
was the first statistical nomenclature 
to be widely adopted internationally. 
The sixth revision was promulgated as 
Begulation No. 1 of the World Health 
Organization and is the official basis 
for classifying deaths according to 
cause by all member nations. 

The principal methods for the quan- 
titative description of mortality data 
are rates and ratios. A wide variety of 
these have been developed— crude 
rates, specific rates, maternal mortality 
late, infant mortality rate, neonatal 
mortality rate, perinatal mortality rate, 
fetal death rate, stillbirth ratio. Since 
every mortality rate may be regarded 
as a weighted average, its value de- 
pends upon the weights used in its 
computation. Many persons have at- 
tempted to devise a unique set of 
weights that would be independent of 
time and place. This is a futile quest, 
since such a set of weights does not 
exist. Three principal methods have 


emerged from the mass of literature 
on this subject: the direct method of 
adjustment, the indirect method of ad- 
justment, and the method of equivalent 
average rates. 

The techniques for the analytical 
study of mortality have evolved around 
the mortality table and its derivative, 
the life table. These permit the analysis 
of mortality statistics independent of 
the age composition of a specific, actual 
population. A wide variety of questions 
can be answered by these techniques; 
the following are illustrative: What is 
the probability of eventually dying 
from some specific cause of death? 
What would be the average number 
of years of life gained by the elimina- 
tion of a particular cause of death? 
What is the probability of widowhood 
and orphanhood in a specific popula- 
tion? What is the relative importance 
of the various causes of death inde- 
pendent of the existing age distribution 
of a specific population? 

Many methods have been developed 
for measuring the relative effect of mor- 
tality in two or more populations or 
of changes in mortahty for a specific 
population over time. Among these are 
the expectation of life, the probable 
lifetime, proportion of a cohort sur- 
viving to some specified age, per cent 
of possible years of life lived, death 
rate in a stationary population, the 
number of potential years of life lost, 
and adjusted death rates. Considerable 
discussion of the relative merits of 
these methods has taken place in the 
past, and proponents for each method 
have advanced reasons why it is su- 
perior to the others. In fact, no single 
method is superior to all others for 
every purpose. Each method answers 
a somewhat different question, so that 
the choice of the method should be 
governed by the purpose of the study. 

The mathematical theory of popula- 
tion change and its relationship to 
births and deaths was developed dur- 
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ing the latter part of the nineteenth 
century by Knapp, Zeuner, Lexis, and 
others. The most complete exposition 
of this subject probably is in Czuber s 
Wahrscheinlichkeitsrechnung ( 1938 ) . 
No comparable discussion is available 
in English, although Glover (1921) 
and Wolfenden (1954) have published 
fairly comprehensive summaries. 

Forecasts of the future trend in mor- 
tality rates have been prepared by 
various persons in order to estimate the 
gains in longevity that might result 
from the widespread application of ex- 
isting knowledge, to project or forecast 
a component of future population 
changes, to estimate annuity premiums 
and reserves for insurance purposes, 
and to estimate the adequacy of social 
security plans (Dorn, 1952a; Jenkins 
and Lew, 1949; Royal Commission on 
Population, 1950; Notestein ct al, 
1944). 

Mortality rates may be grouped in 
three principal ways for analytical or 
forecasting purposes: (a) rates show- 
ing variation for a constant age accord- 
ing to the year of death-this method 
yields a time series; (b) rates showing 
variation according to age for a fixed 
time period— the usual method of tabu- 
lation; and (c) rates showing variation 
according to age and year of death or 
birth-the method of generations. All 
these methods have been used in the 
preparation of forecasts of mortality. 
Several investigations have been made 
of generation life tables, since this 
method seemed to offer a more logical 
basis for forecasting mortality rates. 

The usual life table is prepared by 
taking the current mortality rates at 
each age during a period of time and 
constructing from these a hypothetical 
cohort assumed to be exposed through- 
out its lifetime to these age-specific 
rates. The expectation of life computed 
from such a life table is a hypothetical 
figure giving the average number of 
years of life that would be lived by the 
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members of a cohort starting life to- 
gether and subject thereafter to the 
schedule of mortality rates used in the 
construction of the table. As an actual 
generation goes through life, health 
conditions change so that persons who 
survive the first few years of life in 
Western societies experience improved 
health conditions during adult life and 
old age. 

It is impracticable to construct a gen- 
eration life table for a general popula- 
tion by counting year after year the 
number of deaths and survivors of a 
specific cohort of births until the Iasi 
member has died. A satisfactory ap- 
proximation can be derived, provided 
that age-specific mortality rales are 
available for a period of years at least 
as great as the life span. For example, 
the survivors of persons born during 
1850 were ten years old in 1860, twen- 
t) years old in 1870, thirty years old in 
1880, and so on. Hence, a generation 
mortality table can be constructed by 
taking the death rate at age zero in 
1850, at age ten in 1860, at age twenty 
in 1870, and so on. Furthermore, the 
progression of mortality by age and 
calendar time can be observed for con- 
secutive cohorts at various stages of 
their generation experience in any par- 
ticular year. (See Dublin and Spiegel- 
man, 1941.) 

The investigation of mortality tables 
constructed in this manner suggested 
that each generation tended to have a 
characteristic mortality throughout its 
span of life (Derrick, 1927). Kermack, 
McKendrick, and McKinlay ( 1934a, 
19346) after a study of generation mor- 
tality tables for England and Wales, 
Scotland, and Sweden, concluded that 
the death rates for the separate age 
groups (with the exception of the first 
few years of life) at any particular cal- 
endar time depended more upon the 
date of birth of the individuals con- 
cerned than upon the year in question. 
From this came the hypotheses that the 



452 


The Study of Population 


most important factor in determining 
the mortality experience of a genera- 
tion was its death rate during the first 
ten to fifteen years of life and that im- 
proved health conditions after those 
ages exerted only a slight effect upon 
subsequent mortality. 

If F(tyO) represents the specific 
death rate for age 0 at time t, then 
F(t,0) = a(t 6)B(0)y in which 
a(t — 0) depends only on the time of 
birth and B{B) depends solely on the 
attained age, 0. If •ql represents the 
death rate at age x during calendar 
year r of persons born at time s, that 
is, the calendar period r — x — 1 to 
r — X, the ratios eliminate 

the effect of age, B{0), and the trend 
of the ratios can be used to forecast 
mortality rates for future years. Unfor- 
tunately, mortality rates for the entire 
United States have not been available 
for a sufficient number of years to test 
this theory adequately. The method has 
not been used extensively in forecasting 
mortality. Its use was carefully consid- 
ered by the Royal Commission of Pop- 
ulation of Great Britain (1950), but it 
was finally rejected in favor of expo- 
nential trend curves. 

Cohort or generation death rates 
have been effectively used in the analy- 
sis of mortality from tuberculosis and 
lung cancer (Springett, 1950; Dorn, 
1954). In each instance, generation 
death rates revealed aspects of the age 
selection of these diseases that were 
concealed by the age-specific mortality 
rates computed for a fixed calendar 
period. 

The mortality table and the life table 
are important tools for the demogra- 
pher. Without them only a crude idea 
could be obtained of the potential rate 
of change of human populations; the 
crude rate of natural increase reflects 
not only the inherent growth potential 
of a population but also its current age 
distribution. The computation of meas- 


ures of intrinsic natural increase, such 
as the net reproduction rate or the true 
rate of natural increase, involves the 
use of life-table functions. Another ap- 
plication is in the computation of the 
size and age composition of the stable 
population that would result from the 
indefinite continuation of any fixed set 
of fertility and mortality rates. 

The mortality table has several im- 
portant applications to problems in- 
volving the survival of two or more 
persons. The duration of marriage and 
the chances of widowhood can be com- 
puted by taking into account the ages 
of both husband and wife and their 
joint chances of survival. Such compu- 
tations arc required for the estimation of 
widows’ benefits under insurance plans 
and sociial security programs. No data 
are available on the extent of orphan- 
hood in the United States. Estimates 
based upon survival functions derived 
from mortality tables have been made 
of th(' number of maternal and pater- 
nal orphans and of the number of com- 
plete orphans. 

The mortality table has found its 
widest application in business and eco- 
nomics, outside the field of demogra- 
phy. It is the foundation stone of all 
forms of life insurance. Indeed, the 
first application was in the computation 
of annuity benefits and insurance pre- 
miums. More recently the principles of 
life-table construction have been ap- 
plied to the study of depreciation and 
replacement needs of physical prop- 
erty. 

KNOWLEDGE OF MORTALITY 

Why do living beings die when they 
do? What factors determine the dura- 
tion of life? Why is it that of two fer- 
tilized ova, one will not develop to be 
separated alive from the mother while 
the other will live an independent ex- 
istence for eighty years? These are 
questions to which man has sought the 
answer for as long as written history ex- 
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ists. The study of longevity per se is 
properly the province of biology rather 
than of demography. The demogra- 
pher’s interest in longevity arises in 
part from the interrelationship of lon- 
gevity with the biological, social, and 
economic characteristics of humans as 
members of population groups. 

Although the absolute duration of 
human life is important, it is the rate 
of change in the survivorship curve of 
a generation, i.e., the death rate, that is 
the primary focus of interest of demog- 
raphy. By themselves, the number of 
deaths and the size of the population 
arc discrete phenomena whose interre- 
lationship can be only vaguely appreci- 
ated. When related by means of a death 
late, they form one of the indispensa- 
ble tools for the study of population 
change. 

It is important to distinguish the con- 
cept of span of life from that of aver- 
age length of life. The span of life is a 
biological trait; it is the limit beyond 
which, even under the most favorable 
conditions, the members of a given spe- 
cies cannot survive. It varies widely 
among diflFerent species. For human be- 
ings its numerical value can be esti- 
mated only approximately. Certainly it 
exceeds 100 years. Almost certainly its 
maximum value is less than 150 years. 
So far as we know its value cannot be 
easily altered. 

Of more importance to demography 
is the average duration of life or the 
average number of years actually lived 
by a generation. There is no evidence 
that the span of life differs among vari- 
ous groups of the human race. In con- 
trast, the average length of life not only 
has changed radically within recorded 
history but also varies widely among 
different population groups existing at 
the same time. It represents the most 
succinct summary of mortality condi- 
tions that has yet been developed. 

The analysis of the interrelationships 
of mortality with other demographic 


phenomena has been greatly facilitated 
by the construction of theoretical mod- 
els. One of the most important of these 
is built around the concept of a cohort 
of persons and a stationary population. 
A cohort is a group of persons who en- 
ter a population at the same time. The 
number of births during a calendar 
year may be regarded as a cohort, so 
also may the females who marry dur- 
ing a specified period. 

The concepts of cohort and popula- 
tion have a wide application in the 
analysis of mortality and morbidity sta- 
tistics and of demographic data. One 
may think of a population composed of 
persons with a particular disease, per- 
sons in hospitals, persons in an institu- 
tion, married persons, persons in the 
labor force, persons eligible for old age 
pensions, and so on. Every such popu- 
lation is uniquely determined if its in- 
crement and decrement rates are 
known. Its size and composition at any 
future date theoretically can be deter- 
mined. Nor is it necessary for a popu- 
lation to be composed of human beings. 
It can refer to electric light bulbs in a 
building, poles for carrying power or 
telephone lines, automobiles of a par- 
ticular year or model, or any similarly 
defined group of physical objects to 
which additions are made and from 
which withdrawals occur. 

If the increment and decrement rates 
are equal, the resulting population will 
he stationary, that is, will assume a 
fixed size and composition. If the in- 
crement and decrement rates are not 
equal but remain fixed, the resulting 
population will become stable in the 
sense that> its composition by age will 
become fixed, but its size will change 
by a constant relative amount during 
equal periods of time. 

The theory of decrement rates and of 
a stationary population has been de- 
veloped primarily by actuaries for use 
in solving problems in insurance. The 
most widely familiar example of these 
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concepts is the life table. The theory 
and techniques are basic to the analy- 
sis of a variety of demographic, medi- 
cal, and epidemiological problems and 
have wide application in industrial sta- 
tistics. They undoubtedly represent the 
best-developed analytical tools avail- 
able to the demographer. 


Nations, Population Division, Depart- 
ment of Social AjEairs, 1953). 

Three centuries later, in 1950, the 
United Nations estimated that the pop- 
ulation of the world numbered 2.4 bil- 
lion, a fourfold increase since 1650. As 
a result of this acceleration in the rate 
of growth, the number of persons 
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... c/ls Shown hy the, Death Rate as Kecaidedm the Official Records of Department of Healths. 



Kic. 3.— Number of deaths per 1,000 population, New York City, 1800—1950. (Reproduced by 
permission of New York City Department of Healtli. ) 


The Decline in Mortality Rates 

The most striking demographic event 
of the past three centuries has been the 
unprecedented increase in the popula- 
tion of the world. During all the cen- 
turies of its existence, the human race 
has gained only slowly in number prior 
to 1650, the date of the first acceptable 
estimate of the world’s population. At 
that time perhaps 545,000,000 persons 
inhabited the earth. The reliability of 
this estimate, due to Carr-Saunders, is 
unknown, but it appears reasonably 
consistent with subsequent estimates. 
If anything, it may be too high (United 


added to the population of the world 
during the past century exceeds the to- 
tal accumulated during the entire pre- 
vious history of the human race. 

There is ample evidence that this in- 
crease resulted primarily from a de- 
crease in mortality rates and in spite of 
a sharp decline in the birth rate in 
western Europe and North America, a 
decline that was well under way as 
early as the first half of the nineteenth 
century (Dorn, 1952b). Around 1700 
the expectation of life at birth of the 
population of North America and west- 
ern Europe was between 30 and 35 
years and probably had increased very 
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little during the previous three or four knowledge of preventive medicine, and, 
centuries (Dublin, Lotka, and Spiegel- more recently, discoveries in pharma- 
man, 1949). In 1953 the expectation of cology and chemotherapy—in particu- 
life at birth of the white population of lar, the antibiotic agents and new in- 
the United States was 69.8 years, an in- secticides. 

crease of approximately 100 per cent These improvements in health have 
(U.S. Public Health Service, National not been shared equally by persons in 
OfBce of Vital Statistics, 1955). all parts of the world. In fact, they have 

There are no data indicating that any been restricted largely to the inhabit- 
measurable part of this remarkable in- ants of western and southern Europe, 
crease in average length of life was due North America, Australia, and New 
to changes in the genetic constitution Zealand. Of the countries of Asia, Ja- 
of the population. Rather, all available pan alone has mortality rates that have 


TABLE 33 

Estimated Death Rates for Regions of the World, 1947* 



Nunihcr of 
Deaths per 

PiTLentaKP < 


Thousand 

Total 

Rcki‘»i> 

1‘opulation 

F’ftpulat loii 

World 

22-25 

UK) 0 

Africa 

25 - ,S() 

8 2 

America 

United Slates and Canada 

10 

() 7 

Latin America 

17 

(» () 

Asia (exrejit Asiatic U S S R ) 

Near East 

30-35 

^ 1 

South Central Asia 

25 ^0 

IK 3 

Japant 

15 

3 4 

Remaining Far East 

k) 35 

28 3 

Europe and Asiatk U S S R 

Eastern Eurojie and Asiatic USSR 

IK 

12 1 

Rest of Europe 

12 

W 8 

Oceania 

12 

0 5 


'♦‘Source fhmof^raphM Yearbook, 1949 50. Lnitcfl Nations, I'iSO 
t In 105.? the death rale in Japan was 8 0 


('vidence points to man's increasing dropped to a comparable level (Tabh^ 
control of his environment as the ex- 33). 

planation. This increasing control was As can be stvMi from Figure 4, some 
made possible by four developiricnts: areas of the world during the past dec- 
(a) the opening up of new continents, ade had mortality rates as high as those* 
which provided additional sources of existing in England and WaUis and 
food, precious metals, and other com- Sweden more than a cc‘ntury .ago. 
modifies, as well as an outlet tor .sur- These comparisons are only approxi- 
plus population; (h) the expansion of mate since the areas with the highest 
commerce, which made possible the death rates have (iither no, or at best 
transportation of food and capital incomplete,' mortality statistics. If any- 
goods over long distances, (r) techno- thing, the rates shown in Figure 4 for 
logical changes in agriculture, together Mexico and the Moslem population ol 
with the development of modern indus- Algeria are too low owing to underreg- 
try; and (cl) increased control of dis- istration. llie death rates for Mexico 
ease through improved housing, better probably are fairly representative of 
food and water supplies, adoption of those for many other Latin-American 
sanitary measures, the growth of the countries, while those for Algeria may 
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not differ greatly from the mortality ulation of Algeria, and similar popula- 
rates prevailing in non-European Af- tions, will be patterned after the evo- 
rica, Asia Minor except Israel, and lution of mortality in Sweden? Only 
most of Asia except Japan. time can tell, but there are reasons for 

The difference in the level of death believing that the changes which re- 
rates in contemporary Sweden and the quired 175 years in Sweden can be 



Fk;. 4.--Niimbor of deaths per 1,000 population by age: England and Wales, 1846—50, 1896- 
1900, 1946-50; Sweden, 1771-80, 1871-80, 1950-51; Mexico, 1940, Algeria (Moslems), 1946-47. 


Moslem population of Algeria is as drastically speeded up in contempo- 
great as the difference in level between rary populations and accomplished in 
present-day Sweden and the Sweden large part in one or two decades, 
of 175 years ago. Not only is the gen- The present levels of mortality in 
eral level comparable but also the western Europe and North America 
shape of the curve by age is similar, were reached only after at least a cen- 
Does this suggest that the decrease in tury and a half of declining death rates 
the mortality rates of the Moslem pop- and were preceded by sweeping 
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changes in social and economic condi- 
tions, in scientic development, and in 
the diflFusion of kno>vledge. Today the 
accumulated knowledge of public 
health and preventive and curative 
medicine is available for immediate ap- 
plication in countries with high death 
rates. Personnel, facilities, and finan- 
cial aid can be provided from outside 
the country, so that, with only slight 
cost to the country benefiting, modern 
health conditions can be superimposed 
upon a population without being pre- 
ceded by corresponding changes in its 
social and economic customs and insti- 
tutions. A few examples will indicate 
both the possibilities and the conse- 
quences of the application of modern 
public health methods in countries with 
high death rates. 

In 1940 Ceylon had a population of 
nearly six million. Its birth rate was 
around 36 per 1,000 per year. Its death 
rate had fallen to 21 per 1,000, high by 
Western standards but about one-third 
less than that of most Asiatic countries. 
In 1936, because of an epidemic of ma- 
laria, the death rate rose to 37 per 
1,000, slightly exceeding the birth rate. 
As late as 1946 the death rate still ex- 
ceeded 20 per 1,000. Modern public 
health measures for the control of ma- 
laria and other infectious diseases were 
instituted. In 1947 the death rate per 
1,000 fell to 14.3, in 1948 it was 13.2; 
and by 1952 it had dropped to 12, a re- 
duction of 60 per cent in six years. The 
birth rate remained unchanged at a 
level of nearly 40 per 1,000. Conse- 
quently, the crude rate of natural in- 
crease doubled, rising from 14.7 per 
1,000 in 1945 to 27.5 per 1,000 in 1950. 
At this rate, the population of Ceylon 
would double in about twenty-six 
years. 

Even more dramatic is the change in 
mortality of the Moslem population of 
Algeria. Since the statistics are incom- 
plete, the following data should be ac- 
cepted with some reservations, but the 
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general picture undoubtedly is correct. 
In 1946 the recorded birth and death 
rates were 42.3 and 31.1 per 1,000, re- 
spectively, yielding a crude rate of nat- 
ural increase per 1,000 of 11.2. In 1952 
the birth rate was essentially unchanged, 
41.9 per 1,000, but the death rate had 
fallen to 13.0 per 1,000, resulting in a 
crude rate of natural increase of 28.9, 
or 2.6 times that of five years previous. 

In contrast to the past, these contem- 
porary changes have been accompanied 
by only slight changes in the level of 
living and in the economic and social 
conditions of the populations con- 

TABLE 34 

Percentage oh Newborn Fe- 
male Infants Expected To 
Survive until Specified 
Ages Based on Lwe Tables 
FOR India and the United 


States* 


United States 


India 

(White) 

Age 

1941-50 

1953 

1 

83 

98 

5 

08 

97 

20 

57 

97 

50 

31 

92 

f)0 

. 21 

85 

80 

. 3 

40 


* Data for India arc from Demographic 
Yearbook, 1954, United Nations Data for 
United States are from United States, Na- 
tional Office of Vital Slatistas flQ.SS) 

cerned. Can these gains be maintained 
if outside aid is withdrawn? More im- 
portant, if outside aid is not withdrawn, 
can they be maintained until fertility 
rates arc lowered to such an extent that 
the benefits made possible by the appli- 
cation of modern medicine and public 
health measures are not nullified by a 
rapid increase in population? 

Table 34 shows how a rapid decline 
in high mortality rates operates to in- 
crease the number of births, even with 
no change in fertility rates, owing to an 
increase in the proportion of females 
surviving to the end of the childbear- 
ing period. In India slightly over one- 
half of newborn female infants are 
alive at age twenty; only three in ten 
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survive* to the* end of the reproductive 
period. In the United States, 97 of ev- 
ery 100 newborn white females can ex- 
pect to reach age twenty, and nine of 
every ten can expect to survive until 
the end of the childbearing period. 

The reduction in mortality rates of 
the populations of western Europe and 
North America has not been the same 
for each age (Fig. 4). The greatest rel- 
ative reduction has been from five to 
fifteen years of age. As a result, the 
range between the minimum and maxi- 
mum death rates during the life span 
has widened. For present-day Sweden, 
the increase in the death rate from ages 
ten to fourteen, when the minimum an- 
nual rate occurs, until the maximum at 
ages eighty and over is more than three 
hundred fold. One hundred seventy-five 
years ago, the increase from the mini- 
mum at ages fifteen to nineteen to the 
maximum at ages eighty and over was 
about one-tenth as much or twenty- 
seven fold. 

Differential Mortality 

Just as the levels of mortality vary 
from one nation to another, or vary over 
time for a given nation, so also do they 
vary widely among different population 
groups within a nation. Part of this var- 
iation is related to the biological char- 
acteristics of a population, namely, age, 
sex, and ethnic or racial origin; the re- 
mainder is related to social and envi- 
ronmental factors like marital status, 
occupation, social class, size of commu- 
nity, and place of residence. In prac- 
tice, it is not possible to disentangle the 
effect of biological from social and en- 
vironmental factors since the mortality 
rates at a given moment for a specific 
population result from the composite 
effect of these two groups of factors. 

The variation of mortality rates by 
age already has been mentioned. Per- 
haps the most universal mortality dif- 
ferential with respect to both time and 
place is that by sex. The first national 


mortality table computed by Wargen- 
tin for Sweden from deaths during the 
period 1755-63 showed a higher aver- 
age death rate for men than for women. 
In England and Wales a corresponding 
sex differential has existed since the 
first national mortality rates were com- 
puted for the period 1841-45. 

In some population groups where the 
general mortality level is high, the 
death rates during late adolescence and 
early adult life have been higher for 
females than for males owing in large 
part to excess mortality from tubercu- 
losis and childbearing. As the general 
level of mortality has decreased, the 
higher mortality rates for females have 
dropped more rapidly; today in most 
countries having relatively low mor- 
tality rates those for males are greater 
than the rates for females throughout 
the entire span of life. 

The sex differential in mortality has 
slowly widened as death rates have 
dropped. The life table for the original 
registration states of the United States 
for 1900-1902 showed an expectation 
of life at birth of 48.2 years for white 
males and 51.1 years for white females. 
By 1953 the difference had widened 
to 6.1 years, the figures being 66.8 and 
72.9 years, respectively. Undoubtedly, 
part of the higher mortality among 
men arises from their greater exposure 
to occupational and industrial hazards 
and from differences in manner of liv- 
ing between males and females. The 
available evidence suggests, though, 
that much of the sex difference is bio- 
logical in origin. It has been observed 
among deaths in utero and continues 
throughout the remainder of the life 
span with minor exceptions. 

The evidence for a biological basis 
for racial or ethnic differentials is less 
convincing. In general, the death rate 
for the white population is the lowest, 
that for the yt'llow population is inter- 
mediate, and that for the black popula- 
tion is the highest. But this relative 
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standing appears to reflect social, eco- 
nomic, and environmental rather than 
biological differences. The decline of 
the mortality rate in Japan to a level 
comparable to that of western Europe 
and North America rather clearly dem- 
onstrates the absence of any general 
racial biological traits affecting mor- 
tality. It is true that there is some evi- 
dence for differences in racial suscepti- 
bility to specific diseases, but the ex- 
tent to which these differences have 
th(‘ir origin in biological traits, in con- 
trast to environmental conditions, re- 
mains undetermined. 

Additional evidence that observed 
lacial differences in mortality reflect 
social and environmental rather than 
biological factors is provided by the 
experience of Negroes in the United 
States. In 1953, although the expecta- 
tion of life at birth was definitely lower 
for non-whites than for whites, it had 
lisen to 59.7 years for non-white males 
and to 64.4 years for non-white females. 
Only crude estimates of the level of 
mortality exist for the Negro popula- 
tion of Africa, but it seems unlikely 
that the expectation of life at birth is 
much above that of westeni Europe 
during the Middle Ages, or about thirty 
to thirty-five years. Yet the Negroes of 
North America and of Africa arc of 
the same racial origin. 

Of the social and environmental fac- 
tors related to mortality, the most is 
known about geographic and rural - 
urban differentials. Within all coun- 
tries marked variations in death rates 
are found from one region to another. 
In the United States during 1950, after 
adjusting for differences in the age 
composition of the population, a rela- 
tive difference of about 40 per cent ex- 
isted between the highest and lowest 
rates for the forty-eight states. Corre- 
sponding geographic variation is found 
in European countries (United Nations, 
Population Division, Department of So- 
cial Affairs, 1953). 
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The magnitude of geographic differ- 
entials in death rates has decreased as 
the level of mortality has fallen. The 
differentials undoubtedly arise from 
variation in the degree of urbanism, in 
economic status, in the availability and 
utiliziition of medical and health serv- 
ices and facilities, and other social fac- 
tors. Few studies attempting to account 
for observed geographic differentials 
have been made. More than a century 
ago William Farr proposed that the 
healthiest districts be identified and 
used as a measuring rod for improving 
health conditions in other areas, but 
this idea has not been extensively fol- 
lowed up. 

It is not surprising that the early 
writers on mortality devoted consider- 
able attention to urban-rural differen- 
tials. Tlie filthy and unsanitary condi- 
tion of most cities makes them fertile 
breeding grounds for infectious and 
communicable diseases. Until about 
1800, burials were more frequent than 
christenings during most years; there- 
fore the population of large cities was 
maintained only by migration from 
rural areas. At least one-sixth of the* 
population of London is estimated to 
have perished during the last great 
epidemic of plague during 1664-65 
(Buer, 1926). As late as 1750 the death 
rate in London is thought to have been 
between 40 and 50 per 1,000 pop- 
ulation. 

When discussing urban-rural differ- 
entials in mortality, one must differen- 
tiate between the contrast among coun- 
tries and that within a single countr)'. 
Agricultural populations usually have 
a shorter average length of life than 
the populations of highly industrialized 
nations, but within a given country the 
rural population historically has experi- 
enced lower death rates than the urban 
population. Advances in medicine, pub- 
lic health, and sanitation combined 
with the concentration of hospital and 
medical facilities in cities have resulted 
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in a remarkable improvement in the 
health of urban populations; today the 
rural-urban diflFerential in mortality 
that has been so marked in the past has 
sharply diminished and in some in- 
stances has disappeared. 

A thorough analysis of this problem 
has never been made in the United 
States. Because of the failure to allo- 
cate deaths to place of residence and 
because of differences in the definition 
of urban population used in the com- 
pilation of population and vital sta- 
tistics, mortality statistics prior to 1940 
are unsatisfactory for the analysis of 
the variation in death rates by size of 
community. At the present time, lack 
of information concerning the amount 
of misclassification of place of residence 
in mortality statistics makes uncertain 
the interpretation of observed differ- 
ences between urban and rural areas. 

A young man's choice of an occupa- 
tion is perhaps the most important de- 
C'ision affecting his future length of life. 
The work a man does, the conditions 
under which this work is done, and 
the wages received largely determine 
where he lives, the food he eats, the 
medical care he receives, and his habits 
and ways of life. Those who choose a 
profession or a white-collar job can 
expect to live longer than those who 
choose manual labor. Those who be- 
come miners or sandstone grinders have 
a relatively short expectation of future 
lifetime. 

Most of what we know today con- 
c('rning the relationship of occupation 
and social class to mortality has come 
from the d('cennial studies of occupa- 
tional mortality in England and Wales, 
initiated by William Farr in 1851 and 
continued since then by the General 
Register Office of England and Wales. 
Only fragmentary data are available 
from other countries. Investigations of 
the special health hazards of specific 
occupations have been conducted in 
countries with large industrial popu- 


lations, but these fall outside the scope 
of this discussion. 

In England and Wales, mortality 
rates in general are lowest for the pro- 
fessional classes and highest for un- 
skilled laborers. The same general rank 
order has been found in other coun- 
tries with comparable statistics. There 
is some evidence of a narrowing of 
social class differentials in mortality 
during recent years (Logan, 1954). Ex- 
cept for occupations with special health 
hazards, most of the variation in mor- 
tality rates by occupational groups 
probably results from the general liv- 
ing conditions and manner of life of 
workers in these occupations rather 
than from the direct effects of the oc- 
cupations themselves (Stocks, 1938). 
To test this hypothesis, the Registrar 
General of England and Wales (1938) 
compared the social class differentials 
in mortality of wives with that of their 
husbands by assigning each married 
woman the social class of her husband. 
Not only did wives show the same 
gradient in mortality by social class as 
their husbands, but, in addition, the 
range in death rates was greater for 
women than for men. Corresponding 
data arc not available for other coun- 
tries, but there is no reason to doubt 
the applicability of these findings to 
the populations of most of the coun- 
tries of Europe and North America. 

Married persons generally have lower 
age-specific death rates than unmar- 
ried. The differentials usually are larger 
for men than for women. In population 
groups with a relatively high maternal 
mortality rate the death rate of young 
married women sometimes is higher 
than that of single women. The dif- 
ferentials by marital status undoubted- 
ly arise in part from a selection of 
healthy persons for marriage and in 
part from differences in the habits and 
living conditions of the married and 
unmarried. 
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Heredity and Longevity 

The observation that some persons 
live longer than others gave rise to the 
hypothesis that longevity, in part at 
least, is determined by heredity. Stud- 
ies of family history data by Beeton 
and Pearson, Holmes, Bell, and Wilson 
and Doering found a small positive 
correlation between the length of life 
of parents and their children. 

The most extensive attempt to de- 
termine the influence of heredity was 
made by Raymond Pearl. In order to 
avoid the defects of estimating the ef- 
fect of heredity upon longevity from 
genealogical records. Pearl employed 
field workers to collect the family his- 
tories of some one hundred thousand 
persons living in and around Baltimore 
(Pearl and Pearl, 1934). The resulting 
data showed that the sons of fathers 
who survived until at least age eighty 
in tuni lived longer, on the average, 
than the sons of fathers who died be- 
fore reaching age fifty. 

Pearls investigation, like those of his 
predecessors, because of defects in 
methodology, cannot be accepted as 
more than indicating that a portion of 
th(' variation in length of life is de- 
termined by heredity. To be sure, the 
span of life is biologically fixed. But 
within this span there is overwhelming 
evidence that most of the variation in 
mortality rates among large population 
groups, except that between the sexes, 
has its origin in environmental factors. 
This statement is not contradicted by 
the fact that a number of diseases and 
defects, most of which are relatively 
rare, have a known genetic mode of 
transmission from one generation to 
the next, nor by the fact that the po- 
tential length of life of a specific in- 
dividual may be determined in large 
part by his inherited constitution (Pearl, 
1938). As age-specific death rates be- 
come smaller and smaller, genetic in- 
fluence will assume increasing impor- 
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tance as a determinant of variation in 
longevity, but for most of the popula- 
tion of the world, environmental factors 
will long remain the major determinant. 

Natural Selection and the Decline 

in Mortality 

Darwin's theory of the role of natural 
selection in determining the direction 
of the evolution of living organisms, 
together with the rediscovery of Men- 
del's work in genetics, gave a strong 
impetus to studies of human heredity. 
Tlie most active and influential group 
centered around Galton and his fol- 
lowers in Great Britain. 

By the end of the nineteenth century, 
effojts to lower mortality rates by im- 
proving the living conditions of large 
cities had achieved noticeable success. 
The growing emphasis upon public 
health programs and, in particular, the 
continuing campaign to lower mortal- 
ity rates during infancy and early child- 
hood seemed to some geneticists to be 
designed, even though unwittingly, to 
(oiinteract the beneficial eflFects of nat- 
ural selection acting through the me- 
dium of high death rates. A series of 
studies by Karl Pearson, Snow, and 
others attempted to show that a de- 
cline in infant and childhood mortality 
rates would be followed by increased 
death rates during late adult life. In 
the United States, Pearl was one of the 
j)rincipal proponents of this theory. The 
fact that the death rates at the ad- 
vanced ages were declining very slow- 
ly, if at all, and sometimes increasing 
from one year to the next was inter- 
])reted by some as confirmation of the 
theory. Was it really worthwhile to 
save the lives of weaklings during in- 
fancy and childhood, thus running the 
risk of their reproducing themselves 
and bringing about a general deteriora- 
tion of the biological constitution of 
the population, only to have them die 
at increased rates during late adult 
life? 
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It is difficult at this time to appre- 
ciate fully the intensity of this debate. 
Needless to say, the advocates of con- 
tinued efforts to reduce mortality rates 
won. As Figure 4 clearly shows, a de- 
cline in mortality rates, although con- 
siderably greater during the early years 
of life, has taken place at all ages 
throughout the life span. 

The smaller rate of decline at the 
older ages may be in part the result 
of the prolongation of life made possi- 
ble by advances in medicine and sur- 
gery. On the other hand, the persons 
of advanced age are the survivors of 
generations subjected to the more haz- 
ardous health conditions that prevailed 
during the past century. They may 
have survived the selective screc'ning 
of a high mortality from infectious and 
communicable disease's only to have 
their future length of life impaired by 
residual sc'quclac. The test of this hy- 
pothesis will not come until the sur- 
vivors of children born during the past 
two or three decades reach late adult 
life. 

The Future Trend of Mortality 

More than one-half of the world's 
population has an estimated death rate 
in excess of 20 per 1,000 per year. Tlu' 
widespread application of existing 
knowledge and techniques in preven- 
tive medicine, sanitation, and entomol- 
ogy could reduce this death rate to 
15 or below in less than a decade. The 
c*xamples of Ceylon and the Moshan 
population of Algeria were cited above. 
Among the nations with a large pop- 
ulation, japan reduced its death rale 
from 17.6 per 1,(K)0 in 1946 to 8.9 in 
1953. 

These spectacular decline's in mor- 
tality rates can be brought about with- 
out a marked improvement in the level 
of living of the population. Whether or 
not they can be maintained remains 
to be seen. Tlie implications of a rapid 
drop in the death rate of one-half of 
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the population of the world from a 
level of 20 to 25 per 1,000 to 12 to 15 
per 1,(X)0 without a comparable decline 
in fertility are only too obvious. The 
near balance of the controls on pop- 
ulation growth would be upset to an 
extent probably unequaled in the pre- 
vious demographic liistory of the world. 
Man has been able to modify or con- 
trol many natural phenomena, but no 
one has yet discovered how to evade 
the consequences of biological laws. 
No species has ever been able to mul- 
tiply without limit. There are two bio- 
logical checks upon a rapid increase 
in the size of a population, a high mor- 
tality or a low fertility. The widespread 
application of existing knowledge can 
eliminate a high mortality. The' unan- 
swered question for the demographer 
is, can fertility be brought into balance 
with lower mortality before a rapid 
increase in population nullifies the gains 
in average h'ngth of life? 

Tlie prospect for a continued decline 
in mortality for the approximately one- 
quartcT of the world's population with 
a death rate of about 10 per 1,000 is 
quite different from that of the coun- 
tri(\s just discussed. I'or these nations, 
a decline in the future comparable in 
magnitude to that of the past fifty years 
can he achieved only by lowering the 
mortality rales of late adult life (Table 
35). 

Whetht'r or not this can be accom- 
plished depends on a set of factors 
quite difft'i’cnt from those responsible 
for the past decline in mortality rates. 
The major factors responsible for the 
increase in longevity in the past were? 
improvements in sanitation, improved 
personal hygiene, control of infections 
and communicable diseases by immu- 
nization, elimination of environmental 
conditions favorable to the spread of 
disease, better conditions of work, and 
a general rise in the level of living. 
Apart from preventive medicine, ad- 
vances in medicine and surgery have 
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played a relatively minor role. But dur- mortality during the early years of life 

ing the past ten to fifteen years, ad- already is so low that even a continua- 

vances in medicine and surgery have tion of the existing annual rates of de- 

played an increasingly important part crease will have only a small effect 

in the decline in mortality rates, large- upon increasing the average length of 

ly because of developments in chemo- life of the total population. Large de- 
therapy, improvements in surgical skill creases in mortality rates after age forty 

and technique, widespread use of blood require a drop in the rates for accidents 

and blood derivatives, more reliable and the chronic diseases, in particular 

methods for the early diagnosis of dis- cancer and the cardiovascular-renal dis- 
ease, and a more general use of better- eases. The possibility of this has been 

equipped medical facilities. As an il- discussed in Jenkins and Lew (1949) 

lustration of the potential effectiveness and Dorn ( 1952a ) . 

of advances in medicine against specific 
diseases, the case of tuberculosis is in- Late.? of Mortality 
slnictive. Although the mortality rate Interest in the search for natural laws 
from tuberculosis in the United States governing tlie rnortalitv of human pop- 
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has been falling for moie than halt a illations arose at an early date*. In pari, 
century, the discovery of effective this was in keeping with the general 
chemfitherapy during the past decade belief, widely held at that time, in the 
opened a new era in tlie struggle (wislenci' of natural and divine laws 
against this disease. In 1945 the death by which human behavior could Ix' 
rate was 39.9 per 100,000. Eight years guided or (‘xplained. In part, however, 
later, in 1953, the death rate had dc*- this interest had a practical basis. The 
creased more than 60 per cimt to 14.8 lack of computing aids made very la- 
per 1(K),(X)(). Nor is there any indication borious the calculation of monetary 
that this spectacular rate of decline vahu\s from a mortality table for de- 
will soon be halted. lerniining the provisions of insurance 

Unlike the past, imjxirtant declines and annuity contracts. Moreov(;r, th(‘ 
in mortality rates in the future will discovery of a natural law governing 
depend upon advances in medicine and mortality would compensate to some 
surgery. This does not mean that the extent at least for the unreliability of 
factors which brought about the in- the available mortality statistics, 
crease in average duration of life in the The first to propound a law of mor- 
past will not continue to be effective tality was De Moivre in 1725. From 
in the future. Rather, it means that tlx* only mortality tables available. 
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those by Graunt and Halley, he de- 
duced the hypothesis that the decre- 
ments in the curve of survivorship were 
constant throughout most of the life 
span. As more complete and reliable 
mortality data became available, De 
Moivre's hypothesis was shown to be 
false. 

A century after De Moivre, Gompertz 
proposed a theory of mortality that, 
with some modifications, has continued 
to be accepted until the present. In 
1825 he advanced the hypothesis that 
the force of mortality— the instantane- 
ous death rate— was a compound of two 
factors, one independent of constitution 
and age and the other a direct function 
of age. He restricted his law to the age 
range of approximately ten to sixty 
years. Within this age lange the force 
of mortality increased at a geometric 
rate with age. 

Subsequently, about 1860, Makeham 
proposed a modification of Gompertz’ 
law that made it generally applicable 
to most mortality tables from about age 
twenty until the end of the life span. 
Makeham’s formula, representing the 
force of mortality by A-fBC®, where 
X denotes age and A, B, and C are con- 
stants, greatly simplified the calcula- 
tion of joint life probabilities. Although 
Makeham’s formula is of considerable 
practical importance today in life in- 
surance, it no longer is regarded as 
more than a mathematical formula that 
satisfactorily graduates many mortality 
tables over the range of ages charac- 
terized by an increasing mortality rate. 

In the decennial supplement of the 
Registrar General for the decade 1861- 
70, William Farr suggested that the re- 
lationship between the death rate and 
density of population could be ex- 
pressed by the formula B=CD"^ where 
R is the death rate, D is density of pop- 
ulation, and C and m are constants. 
According to Farr’s calculations, m was 
approximately one-eighth. From this he 
concluded that the death rate increased 


with the eighth root of the density of 
population. Farr used the crude death 
rate in deriving this relationship even 
though he was fully aware that varia- 
tion in this rate for diflFerent areas could 
be due, in part, to variation in the age 
and sex composition of the populations. 
More careful studies using death rates 
adjusted for differences in age composi- 
tion revealed that the value of m was 
not constant either from area to area or 
from one time to another, but so great 
was Farr’s reputation that interest in 
the formula continued until many years 
after his death. As the continued fall 
in the death rate of large cities dem- 
onstrated that mortality could be ef- 
fectively reduced by sanitation and 
public health programs, it became ap- 
parent that no inherent relationship 
existed between density of population 
and length of life. 

Karl Pearson in a memorable book. 
The Chances of Death and Other Stud- 
ies in Evolution (1897), dissected the 
curve of deaths into five periods, each 
characterized by a distinct pattern of 
mortality that could be expressed by a 
definite mathematical law. The five pe- 
riods were infancy, childhood, youth, 
middle age or maturity, and old age 
or senility. He represented Death as a 
marksman, using the separate causes of 
death as his arrows. As these were 
launched, they selected persons in a 
specific age range for their target. Tliis 
was a very graphic representation of 
mortality. Although it is true that the 
total mortality rate, as well as those 
for specific causes of death, varies 
among the broad age periods proposed 
by Pearson, both the total variation 
and the rank order of causes of death 
constantly change as one disease after 
another is brought under control. To- 
day, Pearson’s laws of mortality are 
regarded merely as a graphic method 
of representing the pattern of mor- 
tality by age. 

The most plausible of all the mor- 
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tality laws suggested to date is that of 
Kermack, McKendrick, and McKinlay 
(1934fl, 1934fo), mentioned above in 
the discussion of generation mortality 
tables. Greenwood (1936), after an ex- 
tensive analysis of death rates in Eng- 
land and Wales, concluded that their 
hypothesis described remarkably well 
the past trend in mortality but ex- 
pressed reservations concerning its 
value for forecasting mortality. The 
concept of generation mortality tables 
is very useful in demographic analysis, 
but the general applicability of the hy- 
pothesis advanced by Kermack, Mc- 
Kendrick, and McKinlay has yet to be 
demonstrated. 

Evaluation of Existing Knowledge 

of Mortality 

The analytical study of mortality 
data antedates that for any of the other 
core subjects of demography— fertility, 
migration, marriage, divorce, and num- 
ber and composition of the population. 
It is now nearly three centuries since 
Graunt published his pioneer analysis 
of the bills of mortality of London. 
How shall the knowledge concerning 
the demographic aspects of mortality 
that has been accumulated in this in- 
terval be characterized? 

a) Most of our knowledge has been 
derived from only a small part of the 
world's population. Tliis knowledge is 
essentially the experience of the pop- 
ulation of a single continent, Europe, 
and it covers the period since the In- 
dustrial Revolution and the settlement 
and development of North America, 
Australia, and New Zealand. There is 
reason to believe that some of this 
knowledge holds true for the remainder 
of the world’s population, but how 
much cannot be ascertained until more 
comprehensive and reliable mortality 
statistics become available. 

b) Knowledge of mortality is quan- 
titative. Just as the study of the growth 
of populations requires a knowledge of 


mortality, so the analysis of mortality 
statistics requires reliable population 
statistics. The history of mortality sta- 
tistics bears eloquent testimony to the 
fact that without reasonably complete 
and reliable statistics of deaths and 
population almost nothing of perma- 
nent value to demography can be 
learned about mortality. A wide variety 
of quantitative measures of mortality 
have been developed. 

c) Studies of mortality have been 
largely descriptive and limited to show- 
ing variation in death rates by age, 
sex, race, geographic locality, rural and 
urban residence, marital status, and 
occupation. 

d) Compared to fertility, few stud- 
ies attempting to explain variations in 
mortality have been made. The early 
vital statisticians and students of pop- 
ulation were more interested in mor- 
tality than in fertility. This is not sur- 
prising, since population change was 
more clos(‘ly related to variations in 
mortality than in fertility. The first an- 
nual report of the Registrar General of 
England and Wales devoted one page 
to marriage and birth statistics and 
about sixty pages to mortality statistics. 
This distribution of interest between 
mortality and fertility statistics con- 
tinued until the 1920’s. 

By that time the decline in fertility 
had reached the point where it ap- 
peared to presage an eventual decrease 
in the size of the population of many 
nations. Tlie focus of interest shifted 
from mortality to fertility, and a literal 
flood of studies of the trend in fertility 
-the reasons for its decline, variation 
among different groups of the popula- 
tion, and the implication for future 
population change— appeared during 
the following two decades. The data 
for these studies came from a variety 
of sources: birth-registration records, 
the census of population, and special 
surveys of individuals and families. In 
contrast, most studies of mortality have 
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been based solely on death certificates. 
Experience has demonstrated that re- 
liable information concerning mortality 
cannot be obtained by a census of pop- 
ulation or by special or household 
surveys. 

The inflexibility and limitations of 
the registration system of collecting 
mortality statistics has restricted avail- 
able information largely to that re- 
quired for legal purposes. The princi- 
pal exception is information concerning 
the usual occupation of the deceased. 
Doubts about the comparability of 
these data with those from the census 
of population have prevented any ex- 
tensive analysis of occupational mor- 
tality except for England and Wales. 

e) Studies of mortality have had a 
practical basis. The development of 
mortality statistics has gone hand in 
hand with the development of life in- 
surance and public health programs. 
The reports of the Registrar General 
of England and Wales have contributed 
more to our knowledge of mortality 
than those of any other country. Tlie 
character and direction of these reports 
was set by William Farr, undoubtedly 
the world's most influential medical stat- 
istician. Farr visualized mortality sta- 
tistics as a means of improving the 
living conditions of the poj:)ulatic)n. To 
this end he directed his great energy 
and fertile imagination. It is not sur- 
prising that tlie strongest support for 
mortalilv statistics todav comes from 
persons interested in public health. 

/) The development of morlalitv 
statistics has lagged behind the devel- 
opment of their princij^al consumer, 
public health programs. The chief 
causes of death today are the chronic 
diseases. Little is known of ihc'ir etiol- 
ogy. As a rule, they develop graduallv, 
without the episodic onset of most in- 
fc'ctioiis and communicable diseases. 
Their course often is affected by modes 
of living and environmental conditions. 
As a result, interest has been directed 


toward predisposing conditions and 
methods of early detection and diag- 
nosis. 

The long duration of many chronic 
diseases has emphasized the need for 
morbidity data. Death is only the ter- 
minal stage of a disease that may in- 
capacitate for many years. The diffi- 
culty and indeed the impracticability 
of adapting the registration system to 
provide the data necessary for the guid- 
ance of public health programs in coun- 
tries with low mortality is forcing pub- 
lic health officials to turn to other 
sources of information. 

NEXT STEPS IN RESEARCH 

No attempt has been made to sep- 
arate the following discussion into rec- 
ommendations applicable to the so- 
called highly developed and underde- 
veloped countries. Although many 
countries do not have even a reliable 
count of the total annual number of 
deaths, most of the countries usually 
classed as highly developed have one 
or more inadequacies in their mortality 
statistics, and the nature of these varies 
from country to country. For example, 
Sweden, v/hich has the longest con- 
secutive series of national mortality sta- 
tistics, did not adopt the international 
list of causes of death until after 1950. 
The United States did not have mor- 
talitv statistics for the entire country 
until 1933 and did not publish a de- 
tailed classification of the number of 
resident deaths by age, sex, race, and 
cause for urban and rural areas until 
1940. Onlv in England and Wales has 
any extensive effort been made on a 
national basis to studv the association 
of mortality with indexes of social and 
economic conditions. 

Data 

Knowledge of mortality, just as of 
any other field of inquiry, is restricted 
by the type of data available to the 
research worker. To correct existing in- 
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adequacies the following steps are 
suggested: 

a ) Complete systems of reliable mor- 
tality statistics need to be developed 
for the major part of the world's 
population. The analysis of population 
trends and the measurement of health 
problems cannot proceed so long as the 
elementary facts about the size and 
composition of the population and the 
trend and variation in the number of 
births and deaths are lacking. Adequate 
mortality data still are unavailable for 
more than one-half of the worlds 
population. 

b ) Although national statistics should 
not be cast in the same mold, the in- 
ternational comparison of mortality sta- 
tistics is severely restricted by lack of 
comparability in registration practices, 
definitions, and tabulation practices. 
The World Health Organization and 
the United Nations (1953) have initi- 
ated important steps to improve com- 
parability, but only a beginning has 
b(‘en made. 

c) The present low level of infant 
mortality achieved in Australia, New 
Zealand, and some countries of Europe 
and North America has focused atten- 
tion upon the problem of fetal mor- 
tality. Although only crude estimates 
are available, probably between 15 and 
20 per cent of all pregnancies terminate 
in a fetal death. As was pointed out 
in the discussion of deficiencies in moi- 
tality statistics, the World Health Or- 
ganization has proposed a uniform def- 
inition and classification for fetal 
deaths. Not only do existing definitions 
differ between nations, but within a 
nation like the United States registra- 
tion practices differ among the forty- 
eight states. The statistics of fetal mor- 
tality require rebuilding from the very 
beginning. 

d) In the countries with the lowest 
mortality rates, future increase in lon- 
gevity comparable to that of the recent 
past will be possible only by a sharp 
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reduction in the death rates during late 
adult life. Tlie leading causes of death 
at these ages are the chronic diseases. 
The incidence and course of many of 
these diseases appear to be affected 
by modes of living and environmental 
conditions. It is especially important 
that mortality statistics of these dis- 
eases be related to social and economic 
factors. This will require not only a 
more complete utilization of existing 
data but also the collection of new 
information. 

e) Studies are needed of the pre- 
disposing and precipitating causes of 
ill-health due to chronic diseases. 
Death represents only the final episode 
in an illness that may have existed for 
many years. Mortality should be re- 
lated to morbidity. The collection of 
morbidity statistics will require the de- 
velopment of new techniques since the 
registration system is not well adapted 
to this purpose. 

/) Data concerning multiple causes 
of death should become a regular part 
of tabulations of mortality statistics. At 
least 60 per cent of the death certifi- 
cates in the United States have more 
than one diagnosis. It is becoming in- 
creasingly unrealistic to bas(' the study 
of causes of death upon only one of 
these diagnoses. 

A/ cihods 

Mortality statistics traditionally have 
been a by-product of vital rt*gistration. 
For legal purposes there is no sub- 
stitute for complete r(‘gistration of all 
deaths. The development of a satis- 
factory registration system has recpiired 
many years in countries with the best 
mortality statistics. But th(' most acute 
need for adequate vital statistics today 
exists in the least-developed countries 
of the world, where present registration 
svstems are seriously incomplc^te. Such 
countries can hardly wait for decade's 
to develop an adequate n‘gistration 
system before obtaining the mortality 
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and other vital statistics needed to 
measure the health problems of their 
populations. Moreover, most of them 
do not have the personnel or resources 
to establish quickly a workable national 
registration system. Modern develop- 
ments in sampling theory and practice 
have made possible the collection of 
rc'presentative national vital statistics, 
pending the development of a complete 
registration system. The possibility of 
the use of sampling methods, particu- 
larly in the h\ss-developed areas of the 
world, to provide needed mortality sta- 
tistics should be seriously studied. An 
excellent discussion of the use of sam- 
pling for vital statistics will be found 
in Hauser (1954). 

The rapid development in recent 
years of built-up, unincorporated sub- 
urban areas outside the corporate limits 
of many of the larger cities in the 
United States has made obsolete foimer 
definitions of urban and rural popula- 
tions. In recognition of this the Bureau 
of the Census, at the time of the 1950 
(‘ensus, revised the definition of urban 
population to include persons living in 
the urban fringe around cities of 50,000 
or more population. Since these fringe 
areas do not have politically defin(‘d 
boundaries, no practicable method of 
compiling mortality statistics in accord- 
ance with the definition of urban used 
in the census of population has vet 
been devised. 

A new basis for tabulating mortality 
statistics by size of community needs to 
be developed. This method should 
avoid the errors of misclassification that 
cast doubt upon the validity of cunent 
vital statistics by size of community and 
at the same time should be based on a 
definition of urban and rural that is de- 
mographically sound. So long as public 
health activities are organized on the 
basis of political subdivisions it will be 
necessary to compile vital statistics in 
I he same manner, but for demographic 
analysis supplementary tabulations are 


>/ Population 

required on a basis that is more in 
keeping with the actual distribution of 
population by size of community. 

Analytical Studies 

Since the need and possibilities for 
undertaking analytical studies of mor- 
tality vary from one nation to another, 
the following comments apply specif- 
ically to the United States: 

a) Urban-rural differentials in mor- 
tality.—Onc of the first illustrations of 
differential mortality in medical litera- 
ture was the higher death rate among 
city dwellers in contrast to rural resi- 
dents. Although this differential gener- 
ally is assumed to exist at the present 
time, no comprehensive study on a na- 
tional basis has ever been made in the 
United States. Although errors in clas- 
sifying residence cast doubt upon the 
interpretation of cuiTent mortality sta- 
tistics by size of community, these er- 
rors could be avoided by the use of 
metropolitan counties. Another study 
of this kind, confonning to the existing 
distribution of population, should be 
designed to test a new basis for clas- 
sifying mortality statistics by size of 
community. 

h) Geographic differentials.— Almost 
a century ago, William Farr proposed 
that the healthy districts of England 
and Wales be used as a yardstick of 
public health. Except for states as a 
whole, very little analysis of geograph- 
ic v^ariation in death rates has been 
made in the United States. While the 
range between states with the highest 
and lowest mortality rates has been de- 
creasing, in 1950, after adjusting for 
differences in the age composition of 
the population, the highest rate was 40 
per cent higher than the lowest. Much 
greater variation undoubtedly would 
be found if smaller, more homogeneous 
geographic units were used. 

The county is the preferable unit for 
forming such areas since the basic de- 
mographic data are available and since 
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the allocation of deaths to county of 
residence can be made without appre- 
ciable error. Two groupings of coun- 
ties suggest themselves: metropolitan 
and non-metropolitan counties within 
each state or the economic subregions 
defined by the Bureau of the Census in 
co-operation with other agencies and 
recognized for the first time in the tab- 
ulation of the 1950 census of popula- 
tion. 

c) Mortality by occupation and so- 
cioeconomic groups.— Although infor- 
mation on the usual occupation and in- 
dustry of the deceased has appeared on 
death certificates since the establish- 
ment of the death registration area in 
1900, no analysis has ever been made 
of these data except that published by 
the National Tuberculosis Association 
for seven broad social and occupation- 
al groups based upon the deaths of 
male workers in ten states during 1930. 

One of the major deterrents to a 
study of occupational mortality has 
been uncertainty concerning the com- 
parability of the entries of occupation 
and industry on death certificates with 
those on the census of population 
schedule. Fortunately^ studies have 
been planned to determine whether the 
occupational data are sufficientlv relia- 
ble to warrant their analysis. If they 
are too unreliable to be used, an effort 
should be made to substitute some 
other index of socioeconomic status on 
both birth and death certificates. 

d) Fetal mortality.— Present knowl- 
edge about fetal mortality is as deficient 
as that about infant mortality fifty years 
ago. At the same time, the fetal mortality 
rate probably is as high as the infant 
mortality rate was at the beginning of 
the century. The primary need at pres- 
ent is improvement in registration and 
adoption of a uniform definition of fetal 
death. Nevertheless, studies based on 
existing data should not be neglected, 
for this is one method of keeping at- 
tention focused on the problem and 
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thus of contributing to the gradual im- 
provement of the basic information. 
More use could be made of tlie perina- 
tal mortality rate, since registration of 
fetal deaths is most complete for deaths 
occurring during the last three or four 
months of gestation. 

e) Increasing sex differential in mor- 
tality.— Ma\es experience a higher mor- 
tality rate from the early months of intra- 
uterine life until the end of the natural 
life span. As death rates have fallen, the 
excess mortality among males has in- 
creased. In 1900 the age-adjusted death 
rate for white males was 10 per cent 
higher than that for white females. B\' 
1950 this differential had increased to 
48 per cent. There is no evidence that it 
will not continue to increase. 

To what extent is the higher mortality 
among males due to greater oecnpatif)n- 
al hazards? How much of it may be at- 
tributed to biological differences? The 
sex differential is now large enough to 
warrant an attempt to discover the an- 
swer to these and similar questions. 

/) High mortality rates at the older 
ages.— Not only has the decline in mor- 
tality rates among males in the United 
Stales failed to keep pace with the de- 
cline in mortality rates among females, 
but the decline in mortality rates for 
males more than forty years of age also 
has not kept pace with the correspond- 
ing decline for males in most of the coun- 
tries of western Europe, Canada, Aus- 
tralia, and New Zealand (Dublin and 
Spiegelman, 1952). To a lesser extent the 
same is true concerning the relative rate 
of decrease in the death rates among 
females above fifty years of age. During 
the first half of the life span, the mortal- 
ity rates for males and females in the 
United States are among the lowest in 
the world. During the latter half of the 
life span, the rates for females are near 
the average of those for comparable 
countries, but the rates for males are 
among the highest of those for compara- 
ble countries. Several hypotheses have 
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been advanced to explain this reversal of 
the relative rank of mortality in the 
United States, but none of these has 
been adequately tested. Additional 
studies arc called for. 
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INTRODUCTION 

In the development of demography 
as a science, studies of methods for 
measuring mortality began relatively 
early, while it took considerable time 
before the other population factors 
were made the subject of methodologi- 
cal research. The studies of fertility be- 
gan during the latter part of the nine- 
teenth century; methods for analyzing 
nuptiality, divorces, and migration fol- 
lowed somewhat later. The main reason 
for the growing interest in methods of 
measuring fertility was that the birth 
rate in some populations had under- 
gone such considerable changes that 
these changes had also caused changes 
in the age distributions. 

Previously, the birth rate— although 
sometimes fluctuating considerably— 
together with a somewhat lower mor- 
tality rate had given rise to a clear and 
fairly stable pyramidal form in the age 
structure of populations. The decrease 
in mortality during the nineteenth cen- 
tury in a number of European coun- 
tries did not have any great effect on 
the general shape of the age distribu- 
tions. The incipient decrease in the 
birth rate, which first became clear in 
some of the bigger cities in Europe, 
directed interest toward the increasing 
effect of these changes on the value of 
the crude birth rate as a measure of 
fertility. 

The first constniction of age-specific 
fertility rates, leading in due course to 
the idea of reproduction rates, seems to 
have been made and used by R. 
Boeckh, chief of the statistical bureau 
of the city of Berlin. In 1896 he derived 


such rates for Berlin for the year 1879. 
From these rates he also constructed 
age-standardized measures of the natu- 
ral increase. From these first attempts 
the general ideas and the methods of 
constructing specific reproduction rates 
and age-standardized rates of natural 
increase for studying “the balance of 
births and deaths” were derived 
through the efforts of a number of stat- 
isticians, sociologists, and others in a 
number of countries. 

During the 1920s R. R. Kuezynski 
completed the two-volume work. The 
Balance of Births and Deaths (1928, 
1931), which gave data on reproduc- 
tion for all countries with available sta- 
tistics. Among these were two countries 
with data back to the middle of the 
eighteenth century (Sweden, Finland) 
and six countries with data from the 
first half of the nineteenth century. 

As the importance of using adequate 
measures of natality and natural in- 
crease became more and more obvious, 
vital statistics were improved all over 
the world. The use of reproduction 
rates as summarizing indicators of pop- 
ulation development has subsequently 
become more widespread. During the 
course of time, the concept and the 
metliods of application have, however, 
been subject to discussion and severe 
criticism. The result has been modifica- 
tions and new methods of application 
of the original idea and also more care- 
ful interpretations of what various types 
of reproduction numbers may dis- 
close. A short list of contributions to 
the theory and methodology from a 
number of workers is given at the end 
of this chapter. 
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METHODS FOR MEASURING NATURAL 
INCREASE AND REPRODUCTION 

Let l(x) be the life-table survivor 
rate and f(x) the age-specific fertility 
rate. These notations may be taken as 
referring entirely to one sex at a time. 
If desirable, reference to a specific sex 
may be made by the letters M or F— 
If(x), etc. 

The age-standardized birth rate in- 
troduced by Boeckh was 

6 = l{x)f{x)dx ^ l{x)dx. (1) 

As the life-table mortality rate is 

d=\/ e„ = h/ fjl{x)dx, (2) 

the difFerence becomes an age-stand- 
ardized measure of natural increase: 

n=b-d. (3) 

Instead of this difference between 
the two standardized crude rates, one 
may compare the numbers of births 
which would occur in the life-table 
population when applying the given 
set of age-specific fertility rates, the 
numerator of (1), with the constant 
number of births underlying the sta- 
tionary population itself, 1(0). This 
would in fact be equivalent to compar- 
ing the size of two consecutive genera- 
tions. 

In this original form, the definition of 
the net reproduction rate is given by 

R = f“lix) f{x)dx/n(i). (4) 

In practice, the infinitesimal treat- 
ment is, of course, replaced by a finite 
approach with sums instead of inte- 
grals. Furthermore, as the sex propor- 
tion is fairly constant, one uses fertility 
rates, /(x), including both sons and 
daughters and, possibly, based on con- 
finements. A reduction to live-born 
daughters is then easily made by ap- 
plying the sex proportion. 


If q = ratio of number of live-bom 
girls to total number of bom or live- 
born children or confinements, we then 
have 

u> 

q'^Lf (.x) /r {x) . (5) 

0 

Here, Lf(x) is the stationary age dis- 
tribution, given by 

Lr(x) ^\\h(x) +/^(x+l)l. (6) 

If mortality did not reduce the repro- 
ductive capacity of a group of girls 
during their lifetime or before the end 
of the fertile period, the total result of 
fertility would be given by 

F'= rf(x)dx (7) 

R' = q'^fF^x). ( 8 ) 

This is the gross reproduction rate. By 
applying the mean-value theorem, we 
may write 

(9) 

where ^ is a mean value of x, situated 
near the average age of mothers at 
childbirth. This fonnula offers an easy 
way of making fairly good approxima- 
tions of B. 

The net reproduction rate as defined 
above may be considered a generation- 
long, age-standardized rate of natural 
increase with the stationary age distri- 
bution as standard. In a sense, such a 
measure is .self-contradictory, llie logi- 
cal objections are eliminated by the 
m('thod introduced by Alfred Lotka 
(1934—39, Part II). Instead of the sta- 
tionary age distribution, Lotka used a 
stable age distribution with a specific 
annual rate of net increase, l(x)e~^^. 
Here, r is Lotka’s true rate of natural 
increase, defined by “Lotkas funda- 
mental equation.” 

1 = ri{x) e-^-f{x)dx. (10) 

‘'0 
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For practical computations, Lotka 
fitted a Gaussian curve to the function 
l(x)f(x), i.e., the age distribution of 
new mothers in the life-table popula- 
tion. Through this approach r can be 
calculated from the first moments of 
the age distribution of mothers ( among 
them the net reproduction rate, R). A 
somewhat better method was later 
given by S. D. Wicksell ( 1931 ) . It can, 
however, easily be demonstrated that 
the true rate of natural increase differs 
negligibly from the annual net repro- 
duction rate derived from the genera- 
tion-long net reproduction rate by the 
simple way of the formulas for com- 
pound interest: 

( 11 ) 

from which 

r = ~\og,R or r =/?'/"- 1 ,( 1 2) 
where M is the mean age of mothers. 

CnUTICISM AND IMPROVEMENTS OF 
ORIGTNAI. METHODS 

The general idea of pooling expres- 
sions of the various demographic ele- 
ments into one single figure may, as 
such, be criticized. During the decades 
that liavc followed the pioneer works 
by Kuezynski and Lotka, a great num- 
ber of demographers have been trying 
to improve the original ideas and meth- 
ods in order to avoid some of the ob- 
stacles and drawbacks of the repro- 
duction rates and to make them more 
sensitive to changes in the separate 
factors of reproduction. 

The general forms of reproduction 
rates (gross, net, generation-long, and 
annual) have heretofore been defined 
for the female sex only. There is, of 
course, nothing to prevent us from 
making exactly the same constructions 
for the male sex. We would then com- 
pare the size of two consecutive male 
generations. The formulas will obvi- 
ously be the same as given above, with 
the exception that the sex quotient y 


in equations (5) and (8) is to be re- 
placed by {1 — q). The empirical re- 
sults will, however, differ from the cor- 
responding results for females. This is 
one of the points on which efforts have 
been concentrated during the last two 
decades. 

The differences between male and 
female reproduction measures can be 
explained by the sex disproportion at 
birth and the sex differences in mortal- 
ity and migration. Furthermore, the 
age patterns of new fathers and new 
mothers differ considerably. The effect 
of these factors will give rise to differ- 
ences in the fertility rates derived by 
relating the same observed births alter- 
natively to the male and female adult 
populations. These anomalies have 
been studied during the two last dec- 
ades by a number of demographers, 
among them P. H. Karmcl (1947), 
R. J. Myers, A. H. Pollard, L. Torn- 
qvist, and H. Hyrenius (1948). 

The first calculations of net repro- 
duction rates were based on fertility 
rates by age only. It soon became ob- 
vious, however, that differences be- 
tween populations or persistent changes 
in time wiriiin a population with re- 
gard to nuptiality may have a great in- 
fluence on the size and changes of the 
final rcproductivity. Among the first 
contributions to this development was 
a study by S. D. Wicksell (1931). 
Later, further differentiations were in- 
troduced with regard to age at child- 
birth and duration of marriage or age 
at marriage and duration of marriage 
( H. Hyrenius, 1948; C. Clark and R. E. 
Dyne, 1946 ) . The influence upon legiti- 
mate fertility by order of births (par- 
ity) was introduced by P. K. Whelpton 
(1946) as a separate variable in meas- 
uring reproduction. 

Parallel with the efforts to improve 
the technique of measuring reproduc- 
tivity— which usually have led to com- 
plications in formulas and calculations 
—have been attempts to simplify the 
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calculations. Among these is W. S. 
Thompson’s (1931) replacement in- 
dex. 

If the age distribution within the fer- 
tile ages—say 20-44 years— does not 
vary too much, an acceptable measure 
of fertility is obtained directly from 
the age distribution by 

b=Po-i/P20-Ai . (13) 

where Po -4 denotes tlie actual popula- 
tion in ages 0-4, etc. In the stationary 
age distribution, the corresponding fer- 
tility measure is 

= L0-4/ ^20-44 • ( 14 ) 

From these rates, the net reproduc- 
tion rate can be estimated by the quo- 
tient 

7 = ( 15 ) 

Lo- 4/^20 44 

Empirical applications parallel with 
more detailed calculations of net re- 
production rates show that the replace- 
ment index is a good indicator within 
fairly wide limits. 

The method suggested by Thompson 
is based on census data plus a suitable 
life table and can therefore be used 
for countries and small areas where no 
fertility data are available or where 
such data are inconsistent with the 
necessary data on the population in 
fertile ages. The method can be further 
developed, and other measures on re- 
production can be constructed mainly 
by means of census data. 

One such method is based on the 
average number of children per mar- 
ried woman in ages where fertility has 
ceased to be of any numerical impor- 
tance (say 45 or 50). Starting with a 
stationary population with ljr{0)—lfi00 
and Zjif(O) =1,056, say, we would for 
full reproduction require 2,056 children 
born alive by this population during its 
lifetime, up to forty -five or fifty years 
of age among the women. By some 
simple assumptions about nuptiality 
and illegitimate fertility and about mor- 


tality among married couples it is pos- 
sible to estimate the number of these 
children who are bom outside marriage 
or who have become orphans. The re- 
mainder are proportioned among the 
married couples still living together 
when the wife is, say, forty-five. The 
average number of children thus con- 
structed can be used for judging to 
what degree the factual average num- 
ber is sufficient for regeneration. 

The method of analyzing reproduc- 
tivity just mentioned is, of course, not 
generally applicable. Under certain cir- 
cumstances, however, the family data 
of population censuses may give impor- 
tant information concerning the changes 
of fertility ( proportion of childless mar- 
riages, changes in number of families 
with many children, etc.). 

THE GENERATION ( COHORT) ASPECTT 

The original idea of a net reproduc- 
tion rate implies that one follows the 
reproductive behavior of a group of 
newborn girls— or boys— during a gen- 
eration in order to derive the size of 
the daughter-generation (or son-gen- 
eration). In practical applications this 
underlying condition of the net repro- 
duction rate has long been overlooked. 
In fact, demographers have formally 
applied the definitions to series of age- 
specifie fertilitv rates which have not 
referred to one and the same genera- 
tion (p^eneration- fertility rates) but 
which have been observed during a 
year or period for all generations living 
in fertile ages at the same time {period- 
fertility rates). 

In most routine applications of re- 
production measures demographers un- 
til recently have not considered any 
alternative to period rates at all. Insofar 
as period rates have been deliberately 
chosen rather than generation rates, the 
reason has mainly been the desire to 
obtain current summarizing measures 
of the reproductive level during a spe- 
cific period. This need for up-to-date 
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information still plays a role in spite of 
the results revealed in recent studies 
on the differences between generation 
rates and period rates. 

The calculation of reproduction rates 
for generations can be carried out for 
any considerable length of time only in 
a few countries. Comparative studies 
of series of both generation and period 
rates have in some respects revised pre- 
vious conclusions about the level of re- 
production and temporal changes in it. 
The practical results of this may be 
characterized as modified interpreta- 
tions of the data and as attempts to pay 
more attention to the underlying trend 
value of fertility and reproductivity. 
The relative merits of the two types of 
rales have been discussed during re- 
ccmt years by a number of demogra- 
]:)hers. Reference may be made to works 
by J, Hajnal (1947), H. Ilyrenius 
(1951), P. Vincent (1946), and T. J. 
Woof ter (1947). 

The generation approach has been 
improved in various ways in order to 
allow a more up-to-date analysis of 
data. Because of the continuing de- 
ciease in mortality, one may start with 
a group of 1,000 girls of age fifteen 
instead of a group of 1,000 newborn 
girls. The calculated number of off- 
spring must then be reduced by partly 
extrapolated mortality rates up to the 
ag(' of fifteen. 

in populations with widespread birth 
control, the age pattern of fertility has 
undergone continuous changes, with 
greater concentration on the age scale. 
The proportion of births among women 
in the higher fertile ages has decreased 
considerably in a number of countries. 
These circumstances make it possible 
to base the calculation of generation 
reproduction rates mainly on an age 
interval of perhaps fifteen years, e.g., 
2()-.34. The remainder can be estimated 
by means of extrapolations which will 
give rise to very limited errors. 

Instead of using a generation of 


births of a specific year or a group of 
persons who reach a chosen age during 
a specific year, one might perform the 
calculations from the number of mar- 
riages contracted during a specific year. 
By this method, which is called the 
cohort method, one is under certain 
conditions able to reduce the time in- 
terval required for obtaining acceptable 
results. In some countries and popula- 
tion groups with low fertility, about 
90 per cent of the births may occur 
within the first twelve years after mar- 
riage. 

When starting with a cohort of mar- 
riages, one must supplement the calcu- 
lations of legitimate births by estimates 
of the illegitimate births, after which 
the future number of marriages can be 
calculated by using extrapolated values 
of mortality and nuptiality rates. This 
approach may seem complicated and 
sometimes dangerous, especially with 
regard to the extrapolations involved. 
IIowc\'cr, the possible errors are fairly 
limited, and the shorter time dispersion 
must be considered advantageous. The 
method just indicated is only one 
among several ways of constructing 
^iMieration or cohort measures of rc'- 
])roductivity. 

iNCLr’siON or migkation for a 

MF.ASURE OF TOTAL l»OPU- 
LATION GROWTH 

d’he classical concept of a reproduc- 
tion rate as a summarizing measure of 
population growth deals solely with the 
net result of fertility and mortality or, 
in other words, with closed populations. 
In reality, however, most populations 
are also affected by gains and losses 
through migration. Although this can- 
not be considered a natural or general 
component of population growth, it 
would, under certain circumstances, be 
de.sirable to obtain an age-standard- 
ized measure not only of the natural in- 
crease but also of the total growth. 

If one studies the way in which and 
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the extent to which a generation re- 
places itself by a new generation while 
subject to a certain net migration, the 
final result can be given in a form hav- 
ing a meaning analogous to that of a 
reproduction rate. Such a rate, incor- 
porating the eflFect of net migration, has 
been called a replacement rate (Hyre- 
nius, 1954). 

The definition of the replacement 
rate is given by the following formula: 

S = f k (x) f (x) dx 

•>'0 

- (16) 
— K (:r) f {x) . 

Here, k{x) is a survivor rate similar to 
I(x) but including the efFect of both 
the mortality, fji(x), and the net migra- 
tion, v(x); 

(17) 

From this, K(x) is calculated as an 
analogue to L(x). An annual replace- 
ment rate or “annual rate of total in- 
crease,” 5 , in Lotka’s sense, may be ob- 
tained by the relation 

1 = r k(x) e-^-f{x)dx, (18) 
•>'n 

For total populations of countries net 
migration is usually relatively limited; 
therefore the replacement rate does not 
differ very much from the net repro- 
duction rate. During periods of heavy 
migration, however, such as the emi- 
gration from European countries dur- 
ing the last decades of the nineteenth 
century and up to the First World War, 
replacement rates have a special and 
significant meaning. Another case 
where replacement rates would be of 
importance is to be found when diflFer- 
ent population groups are studied, for 
instance, the development of agricul- 
tural and rural populations as com- 
pared with industrial and other popu- 
lations. 

Summarizing various qualities of a 


replacement rate, the idea would seem 
to be applicable and useful when based 
on a generation or when based on peri- 
ods of some length (a) if there is a 
more or less permanent although vary- 
ing net emigration or ( fc ) if there is a 
more or less permanent net immigra- 
tion and, at the same time, fertility and 
net migration are concentrated in a fair- 
ly short age interval. 

numeric:al illustrations 

The following applications of repro- 
duction measurements are taken from 
data on the population of Sweden. This 

TABLE 36 

Cai.culation ok Gross and Net 
Reproduction Rate 


A^e 

Years Liv ed 
by 1,000 
Live-born 
Girh 

(Stationary 
Ape Di« 
ti ibution) 

Ape- 

specific 

Fertility 

Rates 

(Confinements) 

Calculated 
Number of 
Confinements 

X 

/.(X) 

f{x) 

Ux)f[x) 

15-19 

4868 

38 9 

189 

20-24 

4851 

126 0 

611 

25-29 

4830 

128 0 

618 

30-34 

4804 

93 6 

450 

35-39 

4767 

54 8 

261 

40-44. 

4719 

18 3 

86 

45-49 

4646 

1 5 

7 

Sum 


461 1 

2222 


is not because this population offers 
particularly interesting demographic 
conditions but because there exist long 
series of data on population and vital 
(wenls. The data may be considered re- 
liable and consistent. In addition, the 
author of this chapter is more familiar 
with their qualities than with data 
taken at random from the Demograph- 
ic Yearbook. The practical calculation 
of gross and net reproduction rates 
may be illustrated by Table 36, for 
Sweden, 1950. 

The second column, L{x), gives the 
total number of years lived by an orig- 
inal group of 1,000 live-bom girls when 
exposed to the mortality conditions 
during 1950. The age-specific fertility 
rate.s, /(x), give the number of con- 
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finements during a specific age group 
per 1,000 of the average female popu- 
lation during the year. 

Because the fertility rates are based 
on confinements rather than on live- 
born children, the sex proportion q 
here must be replaced by the quotient 
of the number of live-born girls and the 
number of confinements. For 1950 this 
is 0.479. 


age distribution into married and non- 
married (unmarried, widows, and di- 
vorced) and can hence apply age-spe- 
cific legitimate and illegitimate fertility 
(or confinement) rates. The total re- 
sult can be reduced to number of live- 
born girls for each part separately or 
for the total. The calculations are in- 
dicated in Table 37. 

If the percentage married is denoted 


TABLE 37 

CAT.CU1.ATIOV OF NeT REPRODUmON RATE, STANDARDIZEU FOR CIVIL STATUS 


Ar.K 

» 

PhUri. NT- 

A(;f 

Marrild 

pix) 

LLfllTIMATE Fp.RTILITY 

IllFOITIMAH' Fprtility 

Stationary 
A^e Distri- 
bution of 
Married 

1 i{r) 

Age-specific 

Legitimate 

Confinement 

Rates 

/i(x) 

Calculated 
Number of 
Legitimate 
Confinements 
Li(xVi(x) 

Stationary 
Age Distri- 
bution of 
Non-marned 
IMx) 

Age si>ecific 
Illegitimate 
Confinement 
Rates 

6(r) 

Calculated 
Number of 
Illegitimate 
Confinements 

U(x)h{x) 

15-19 

3 6 

175 

556 3 

97 

4693 

19 5 

92 

20-24 

39 7 

1926 

270 1 

520 

1925 

31 1 

60 

25-29 . 

71 7 

3463 

169 9 

588 

1367 

22 2 

30 

30-34 

81 0 

3891 

111 8 

435 

913 

16 1 

15 

35-39 . 

81 2 

3871 

65 4 

253 

896 

9 2 

8 

40-44 

78 5 

3704 

22.4 

83 

1015 

3 4 

3 

45 49 

73 5 

3415 

2 0 

7 

1231 

0 2 

0 

Sum 




1983 

1 

1 208 

] 


Observing that the age is given in 
five-year groups, one obtains the gross 
reproduction rate by R' = 0.479«5* 
461.1/1000 = 1.104. The net reproduc- 
tion rate becomes R = 0A79^2222I 
1000 = 1.064. 

From the age distribution of mothers, 
Tj(x)f(x), the mean age is found to be 
slightly above twenty-eight years. From 
the life table for 1950 we find ~ 
0.966. The abridged calculation of the 
net reproduction (9) then gives R = 
1.066, or almost the same as the value 
calculated above. 

The use of separate legitimate and 
illegitimate fertility rates may be il- 
lustrated by dividing the stationary age 
distribution, given above, according to 
the distribution by civil status in the 
average population of 1950. In this way 
we obtain a division of the stationary 


p(.v), the two parts of the stationary 
age distribution are given by 

Liix) = L{x) p (x) 

and U{oc) = L (x) 1 1 - ( x) ] . 

The total number of calculated con- 
finements is 2,191, which is a little low- 
er than the figure previously derived 
(2,222). The net reproduction rate 
hence becomes 1.049. Tlie difference 
can be attributed to the very crude age 
grouping used in this example and the 
way in which the division according 
to civil status is made. More detailed 
calculations would lead to close agree- 
ment. 

The usefulness of introducing the 
civil status— or the nuptiality— as a sep- 
arate factor in calculating reproduction 
rates becomes obvious when we com- 
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pare populations with different mar- 
riage conditions. The above data for 
Sweden in 1950 may be used for an 
illustration. 

Nuptiality in Sweden during the last 
two decades has been considerably 
higher than it was during the course 
of many generations previously. If we 
were to use proportions of married, 
p(x), corresponding to previous “nor- 
mal” marriage rates in Sweden, the net 
result of the fertility and mortality in 
1950 would be much lower than the re- 
sults given above. For simplicity, we 
will use here the percentages of mar- 
ried women according to the census 
of 1900 rather than calculate the pro- 
portions from any series of age-specific 
nuptiality rates. By the above-men- 
tioned method, we find the net repro- 
duction rate R = 0.782, as compared 
with R — 1.049 or 1.064. The difference 
may be interpreted as being the effect 
of changes in marriage conditions. 

The use of male reproduction rates 
necessitates an estimation of the il- 
legitimate part because usually only the 
legitimate children are classified ac- 
cording to the age of the father. Even 
if the ages of the fathers of illegitimate 
children are known, the fathers are 
sometimes found among the married 
men. The number of new fathers of 
legitimate confinements related to the 
average size of the male population 
( married and non-married ) may be de- 
noted while the stationary 

male distribution is The cal- 

culations are shown in Table 38. 

The calculated number of legitimate 
confinements is 1,865. A reduction to 
number of live-born legitimate boys is 
made by the corresponding quotient 
from data observed in 1950: q = 0.512. 
The illegitimate fertility can be rough- 
ly estimated by the data previously 
given for legitimate and illegitimate 
female reproduction. We here obtain 
the factor fcz= 2191/1983 = 1.105. The 
male net reproduction rate thus be- 


comes = 1.105-0.512* 1865/1000 

= 1.055. 

As shown in the following section, 
the male reproduction rate was once 
much higher than the female rate. 
However, the differences have disap- 
peared, and the male rate is now even 
somewhat lower than the female rate. 

The calculation of a replacement rate 
can be made for Sweden in 1950 by 
comparing the size of single one-year 
cohorts at the beginning and the end 
of the year. 


TABLE 38 

Calculation of Male Net Reprodlic 
T ioN Rate 



Male 

LcRitimale 

Fertility 

Rate 

(Confincmerjts 
to Total 

Station ary 
Age Dis- 

Calculated 
Number of 
Legitimate 

Arp 

Population) 

tribution 

Confinements 

X 




15-19 

2 4 

4823 

12 

20-24 , 

52 4 

4793 

251 

25-29 

105 3 

4756 

501 

30-34 

101 5 

4721 

479 

35 39. 

70 2 

4675 

328 

40^ 

39.5 

4621 

183 

45^9 

16 7 

4535 

76 

50-54 

5 7 

4402 

25 

55-59 

1 8 

4198 

8 

60-64 

Sum 

0 6 

.^896 

2 

1865 


Letting the female population be 
and 

we calculate 


and subsequently 

n-fex. 

' 0 

Parts of the calculations are shown in 
Table 39. 

We obtain the death rate d = 1212/ 
82308 ::= 14.7 per thousand and the 
birth rate b — 0.479* 2500/ 82308 = 14.5 
per thousand. The replacement rate 
is 8 = 0.479*2500/1000 = 1.198. From 
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this the annual replacement rate can tions given in the previous section, we 
be estimated as s = 6.3 per thousand, will here give some time series of the 
This value is not fully comparable with population growth and its components 
the annual net reproduction rate, which for Sweden, confining ourselves to the 
is 2.2 per thousand. Consistency can, hundred years 1851-1950. The figures 
however, be obtained by further cal- and the diagrams are informative Aem- 
cula tions. Using the given value of s, selves about the diflFerences between 
we can calcuate the stable age distribu- crude and refined measures, and only 
tion and again apply fx and m^.. a few comments seem necessary. 

In this way we obtain consistent values Table 40 gives the female net repro- 
of the various vital rates. duction rates, R^, during single years 

1851-1950. In Table 41, the corre- 

COMPARISON OF CRUDE AND REFINED ^ponding male reproduction rates, R^, 
MEASURES OF POPULATION INCREASE 1911-50. Table 42 pre- 

The main reason for constructing the sents the net reproduction rates for 
various measures of population in- both sexes for five-year periods 1851-55 

TABLE 39 

Calculation of Replacement Rate 



Stable 






Age Dis- 

Age-specific Rates 

Calculated Numbers 

Age 

TEIBUTION 

Mortality 

Fertility 

Deaths 

Confinements 


K, 

mx 

/x 

Kxffii 

kxU 

(M 

4916 

4 2 


21 


5-9 . 

4928 

0 5 


2 


10-14 

4944 

0.4 


2 


15-19. 

5022 

0 5 

38 9 

3 

195 

20-24. 

5295 

0 8 

126.0 

4 

667 


45-49. 

5526 

3.8 

1.5 

21 


75-79 

2840 

78.5 


223 


80-0) 

2597 

176.1 


457 


Sum 

. 82308 



1212 

25(X) 


crease described in the previous sec- to 1946-50. In addition, the table also 
tions is the need for indicators which gives the replacement rates, Sp and Sm- 
can give information on what lies be- The amalgamation to five-year pe- 
hind the crude measures and which riods tends to eliminate minor fluctua- 
allow certain conclusions concerning tions and to make tlie data more in- 
the general status of the population formative about the conditions of the 
trends. In analogy with the improved specific periods. In order to allow a 
measures of mortality and fertility, the direct comparison between the repro- 
reproduction rates are derived to serve duction and replacement rates and the 
analytical purposes. In some respects, crude vital rates, the former have been 
however, the crude rates may give in- transformed from generation-long to 
formation of specific interest, and we annual rates. The result is presented 
are then faced with the desirability of in Table 43. The various (annual) rates 
using both crude and refined rates at given in this table, all per thousand, 
the same time. are: 

After the simple numerical illustra- Crude rates (for both sexes together): 
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6 = birth rate, d= death rate, n= Using first the female reproduction 
b — d = natural increase, m = net mi- rate, this measure varied during the 
gation, and t = n m = total increase, latter part of the eighteenth century 
Refined rates (for each sex separate- between 0.84 and 1.37, with the ex- 
ly): r — annual reproduction rate (com- ception of one single wartime value, 
parable with n), s= annual replace- 0.46, and with a mean 1.17. During the 
ment rate (comparable with t), and first half of the nineteenth century the 

TABLE 40 


Net Reproduction Rates of the Swedish 
Female Popui.ation, 185M05() 


Yeae End- 
ing WITH 

1851-60 

1861-70 

Decade 

1871-80 

1881-90 

1891-1900 

1 

1 37 

1 47 

1 51 

1 43 

1 46 

2 

1 27 

1 37 

1 50 

1 43 

1 40 

3. 

1 26 

1 47 

1 51 

1 42 

1 42 

4 

1 44 

1 48 

1 42 

1 48 

1 43 

5 

1 33 

1 46 

1 45 

1 45 

1 49 

6 

1 28 

1 49 

1 41 

1 50 

1 46 

7 

1 10 

1 46 

1 46 

1 51 

1 45 

8 

1 39 

1 22 

1 40 

1 51 

1 49 

9 

1 47 

1 19 

1 51 

1 45 

1.38 

0 

1 59 

1 34 

1 43 

1 43 

1 43 


1901-10 

1911-20 

1921-30 

1931-40 

1941-50 

1 

1 43 

1 35 

1 18 

0 79 

0 85 

2 

1.49 

1 33 

1 08 

0 77 

0 98 

3 

1.41 

1 30 

1 06 

0 74 

1 08 

4 

1 43 

1 26 

0 99 

0 73 

1 16 

5 

1 40 

1.18 

0 97 

0 73 

1 18 

6 

1 44 

1 15 

0 92 

0 76 

1.17 

7 

1 44 

1 14 

0 87 

0 77 

1 14 

8 

1 43 

0 95 

0 86 

0 80 

1 11 

9 

1 46 

1 04 

0 81 

0 84 

1 07 

0 

1 39 

1 26 

0 82 

0 83 

1 06 


TABLE 41 

Net Reproduction Rates oi Swedish 
Male Popui.ation, 191 1-50 


YtAE End Dfcadk 


INC WITH 

1911 20 

1921-30 

1931 40 

1941-50 

1 

1 54 

35 

0 90 

0 90 

2 

1 52 

24 

0 88 

03 

3 

1 49 

22 

0 83 

12 

4 . 

1.45 

15 

0 82 

19 

5 

1 35 

12 

0 81 

21 

6 

1 33 

07 

0 83 

19 

7. 

1 31 

.(X) 

0.83 

16 

8 

1 03 

1 00 

0 86 

13 

9 

1 17 

0 93 

0 89 

08 

0 .. 

1 42 

0 94 

0 87 

06 


s — r = annual age-standardized net 
migration rate (comparable with m). 
The rounding of the annual reproduc- 
tion and replacement rates to the near- 
est unit per thousand allows a rounding 
error in 5 — r of the size one per thou- 
sand in each direction, corresponding 
to 3 per cent in the generation rate. 


TABLE 42 

Net Reproduction Rates and Replace- 
ment Rates of Swedish Female and Male 
Populations, 1851 55 to 1946 50 



I-t MA 

s 

Male*. 

Peeiod 

R 

S 

R 


1851-55 

1 33 

1 27 

1 47 

1 37 

1856-60 

1.36 

1 35 

1 50 

1 43 

1861-65 

1.45 

1.42 

1 59 

1 52 

1866 70 

1 34 

1 07 

1 45 

0 98 

1871-75 

1 48 

1 34 

1 (A 

1 46 

1876-80 

1 44 

1 25 

1 63 

1 26 

1881-85 

1 44 

1 11 

1 65 

1 13 

1886 90 

1 48 

1 06 

1 73 

1 06 

1891-95 

1 44 

1 13 

1 71 

1 26 

1896-19(X) 

1 44 

1 29 

1 67 

1.47 

1901-05 

1 43 

1 19 

1 65 

1 21 

1906-10 

1 43 

1 30 

1 65 

1 39 

1911-15 

1 28 

1 19 

1 47 

1.26 

1916-20 

1 11 

1 10 

1 25 

1 26 

1921-25 

1 06 

1 00 

1 22 

1 04 

1926-30 

0 86 

0 84 

0 98 

0 90 

1931-35. 

0 75 

0 77 

0.84 

0.88 

193640 . 

0 80 

0 81 

0.85 

0.87 

1941-45 . 

1 05 

1 09 

1 09 

1 13 

1946-50 

1.10 

1.17 

1.12 

1.19 
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range was from 0.76 (war year) to 
1.62, with a mean 1.32. From 1851 to 
1910 the range of single years was from 
1.10 to 1.51, with a mean 1.42. From 
the beginning of the First World War 
there was a continuing decrease to a 
minimum of 0.73 in the year 1934-35. 


quence of sex differences in mortality 
and in the heavy migration to America. 
These differences in the sex composi- 
tion have since been leveled out, and 
during recent years the male reproduc- 
tion measure has dropped below the 
female reproduction rates. The com- 


TABLE 43 

Crude amd Refined Rates of Popui^ation Changes in Sweden, 1851-55 to 1946 50 

(ANNUAL RATES PER 1,000) 

|I.<'ick of Correspondence between Birth Rates, Death Rates, and 
Natural Increase, etc., Is Due to Rounding] 



Cruiik Rails 

Both Sexes 

Rlfini-d Rates 

Males 

Females 

P^RIOI) 




1 












Net 


Annual 

Annual 


Annual 

Annual 



Birth 

Death 

N u,tural 

Migra- 

Total 

Increase 

Repro 

Replace 

s — r 

Repro- 

Replace- 

s —r 





tion 


duction 

ment 


duction 

ment 



b 

d 

n —b -d 


1 Fm 











m 


r 

i 


r 

s 


1851-55 

32 

22 

10 

-1 

9 

11 

9 

- 2 

10 

8 

- 2 

1856-()() 

34 

22 

12 

-0 

12 

12 

11 

- 1 

10 

10 

- 0 

1861-65 

33 

20 

13 

-1 

13 

14 ! 

12 

: - 2 

12 

12 

- 0 

1866-70 

30 

21 

9 

-7 

3 

11 : 

- 1 

1 -12 

10 

2 

- 8 

1871-75 

31 

18 

12 

-2 

10 

15 

11 

, - 4 

13 

10 

- 3 

1876 80 

30 

18 

12 

-4 

8 

14 

7 

- 7 

12 1 

i 7 

- 5 

1881-85 

29 

18 

1 12 

-7 

5 

15 

4 

-11 

12 

I 3 

- 9 

1886 90 

29 

16 

: 12 

--8 

i 4 

16 

, 2 

-14 

13 

1 2 

-11 

1891 95 

27 

17 

' 11 

-5 

() 

16 

7 

1 - 9 

12 

' 4 

- 8 

1896-19(K) 

27 

16 

i 11 

-2 

9 

15 

11 

, _ 4 

12 

! 9 

- 3 

1901 05 

26 

15 

11 

-5 

6 

14 

6 

; - ^ 

12 

: 6 

- () 

1906-10 

25 

i 14 

11 

-3 

8 

14 

10 

! - 4 

12 

; 9 

- 3 

1911-15 

23 

14 

9 

-2 

7 

11 

i 7 

- 4 

8 

, () 

- 2 

1916 20 

21 

15 

7 

-0 

7 

7 

1 7 

4 0 

3 

! 3 

- 0 

1921-25 

19 

12 

i 


-2 

5 

6 

! 1 

- 5 

2 

' 0 

- 2 

1926-30 

16 

1 

j 12 

4 

-1 

3 

- 1 

1 - 3 

- 2 

— 5 

1 - () 

- 1 

1931-35 

U 

1 12 

2 

41 

4 

- 5 



-10 

: - 9 

4 1 

1936-40 

15 

12 

3 

41 

! 4 

- 5 

1 _ 4 

! 4 1 

- 7 

1 - 7 

4 0 

1941-45 

19 

11 

8 

41 

1 

3 

1 4 


2 

: 3 

4 1 

1946-50 

18 

10 

8 

43 

1 " 

4 

1 ' 

1 4 3 

4 

8 

1 

4 4 


A new top was reached in 1945 with 
1.18, followed by a new decrease. 

Comparing this with the male re- 
production rates, we observe that these 
were on a higher level until the last 
decades. Thus, during the period 1891- 
95, the rates were 1.44 and 1.71, re- 
spectively, owing to great discrepan- 
cies in the sex proportion as a conse- 


parison of reproduction and replace- 
ment in Table 42 stresses the impor- 
tance of the emigration during the five 
decades immediately before the First 
World War. It also indicates the dif- 
ferences between the two sexes with 
regard to the intensity of migration. 

Tables 40-42 present summarizing 
generation-long age-standardized meas- 



483 


Population Growth and Replacement 


ures of population growtli which have 
been derived for analytical purpose. It 
is obvious, however, that they fail to 
divulge the whole picture— just like the 
simple crude vital rates. In order to 
grasp at the same time both the size 
and changes of the demographic ele- 
ments and of the age distribution, a 
comparison of the type given in Table 
43 is desirable. 

A few comments should be made in 
connection with Table 43. The observed 
crude rate of natural increase, n, and 
the female and male annual reproduc- 
tion rates, r, coincide during the first 
few periods, but already during th(‘ 
1860’s the series begin to diverge. Tlie 
reproduction rates indicate a higher 
natural increase than observed because 
of the progressive age distribution 
These differences remained until the 
beginning of the twentieth century. 

Up to the middle of the 1920’s the 
reproduction rates were still above uni- 
ty, and the annual rates thus positive, 
with the factual natural increase some- 
what higher. During the three five-year 
periods 1926-30 to 1936-40 there was 
still a slight natural increase, but the 
reproduction rates for those periods 
were considerably below unity, and the 
annual rates negative. The subsequent 
changes to positive annual reproduc- 
tion rates during the 1940\s have ap- 
peared simultaneously with a relatively 
slight increase in the rate of natural 
increa.se. 

The comparisons made here indicate 
a strong and increasing need for ade- 
quate measures. This is not less im- 
portant in studying the effect of the 
net migration upon the total popula- 
tion growth. The observed crude net 
migration rate, m, may be compared 
with the calculated rates s — r. How- 
ever, according to what has been men- 
tioned previously, s and r are not fully 
consistent, being referred to diflFerent 
stable age distributions, and s — r 
therefore is not entirely satisfactory as 


an age-standardized measure of the mi- 
gration. The changes in age structure 
have also caused a diminution of the 
absolute value of the observed rates 
as compared with the refined rates. 

The general remarks just made on 
the effects of the changing age dis- 
tribution refer also to a comparison 
between the observed crude total pop- 
ulation increase, and the annual re- 
placement rate, .v. The effect some- 
times appears more pronounced here, 

TABLE 44 


Reproduction Rates h\ 
Generations 



Reproduction 

Movinj; Averages of 

Generation - 

Rales by 

Kr|)rodiictinn 

Birth Period 

(joncral ions 

Rates l»y Periods 

1826-30.. . 

1 34 

1 38 

1831 35 

1 35 

1 38 

1836-40 

I 36 

1 42 

1841-45 

1 36 

1 42 

184()-50 

1 32 

1 45 

1851-55 

1 31 

1 45 

185()-60 

1 25 

1 45 

1861-65 

1 23 

1 45 

1866-70 

1 20 

1 44 

1871-75 

1 16 

1 43 

1876-80 

1 11 

1 38 

1881-85 

1 (K) 

1 27 

1886-90 

0 95 

1 15 

1891-95 

0 84 

1 01 

189(^-1900 . 

0 75 

0 89 

1901-05 

0 72 

0 80 

D>06-10. 

0 75 

0,87 

1911 15 

0 82 

0 9f) 

1916 20 

0 91 

1 08 

1921-25 

0 95 


but in othei 

periods the 

effects have 


been balanced. 


Finally, some female generation re- 
production rates are presented in Table 
44, starting with the birth period 1826- 
30. This gimeration reached th(" age of 
fifteen years during 1841-45 and had 
the main part of its childbearing period 
in the beginning of the 1850’s. In order 
to bring data as far up to date as pos- 
sible, the mortality rates and the fer- 
tility rates have been estimated for 
1951-55 on the basis of data up to June, 
1955. Furthermore, the fertility above 
age thirty-five and the mortality have 
been extrapolated; the errors from this 
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can be considered to be of very little 
importance. 

In addition to the rates by genera- 
tions, Table 44 also gives moving aver- 
ages of the period rates. These are 
calculated on three five-year periods. 
The moving averages are placed op- 
posite that birth period which lies 
thirty years before the middle of the 
three five-year period rates. 

The generation rates were nearly 
constant at a level of 1.35 in the first 
few five-year generation groups. The 
decline in fertility which became evi- 
dent during the 1870 s affected the gen- 
eration rates beginning with the gen- 
erations bom around 1850. A bottom 
was reached in generations born about 
fifty years later, in the very beginning 
of the twentieth century. Subsequently, 
the generation reproduction rates have 
increased, and for the generation born 
in 1921-25 the final rate has been cal- 
culated to a little below unity, 0.95. 

The generation rates given here are 
subject to certain minor errors of vari- 
ous kinds, mainly owing to material 
and methods used, but certain conclu- 
sions can be drawn from the series of 
data. It has sometimes been felt that 
period rates are more influenced by 
short-time changes in fertility and 
hence that generation rates should be 
capable of giving a more precise pic- 
ture of the general level and trend. A 
comparison between the generation re- 
production rates in Table 44 and the 
period rates in Table 42 reveals, how- 
ever, that even the generation rates are 
subject to considerable variation. 

It is open for discussion to what 
extent the temporal changes in the 
generation rates express solely changes 
in the general level of reproductivity. 
If the changes are interpreted as main- 
ly the result of changing reproductivity, 
the conclusion must be drawn that the 
rise in fertility ( and nuptiality ) during 
the two last decades not only means an 
end to the previous decrease during 


several decades but also a new increase 
in the resulting reproduction to a more 
or less permanent higher level. 

The generation reproduction rates, of 
course, cannot very well be compared 
with the period rates. In addition to 
the five-year period rates in Table 42, 
moving averages over three periods are 
given in Table 44. During the first 
periods of the table the differences are 
small, as could also be expected under 
conditions where the fertility still re- 
mains on a high level while the mor- 
tality is changing very slowly. During 
subsec|ucnt periods the differences be- 
come more pronounced. The first five- 
year generation which had a reproduc- 
tion rate below unity was 1886-90, with 
0.95. 

The moving averages given for com- 
parison are not in a fully comparable 
time position. They also have a strong 
tendency to eliminate the temporal 
changes. The low fertility during the 
1930\s thus becomes less important than 
indicated in either the original period 
rates or the generation rates. The gen- 
eral difference between the two series 
in Table 44 to some extent also depends 
on the continuing decrease in mortality, 
especially in younger ages. The com- 
parison indicates that a simple use of 
period rates over some ten-fifteen- 
twenty years does not give a very good 
substitute for the generation rates. In 
order to get a more informative pic- 
ture, it therefore seems necessary to 
analyze simultaneously a whole set of 
time series on fertility, nuptiality, mor- 
tality, and reproduction, each one giv- 
ing its contribution to the analysis and 
each one meeting specific questions. 
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21. Internal Migration' 

DONALD J. BOGUE 


WHY SHOULD DEMOGRAPHERS BE INTER- 
ESTED IN INTERNAL MIGRATION? 

Migration often has been declared to 
be one of three major subjects that com- 
prise the field of “formal demography.” 
The other two subjects are mortality and 
fertility. These three phenomena are 
known as the “components of population 
change,” for they are the mechanisms 
by which a population grows or declines 
in size. A community or nation can gain 
population only through the fertility of 
its inhabitants or by migration, and it 
can lose population only through deaths 
among its residents or by migration. As 
a component of population change, mi- 
gration occupies a central place in demo- 
graphic analysis. 

By custom, the field of migration 
study is divided into two branches— 
international migration and internal mi- 
gration. Tliis division is purely one of 
convenience for classifying migrants, for 
specifying the cultural characteristics of 
migrants, and for describing the legal 
and other conditions under which mi- 
grants travel. Certainly internal and in- 
ternational migration are not independ- 
ent of each other; they have a very 
strong reciprocal influence. International 
migration is discussed elsewhere in this 
volume, and the present statement 
should be regarded as a companion 
chapter. For a variety of reasons other 
than the fact that it is a component of 
population change, the movement of 

^ This chapter summarizes some methodolog- 
ical lessons of migration research acquired as a 
part of a long-range program of research in 
population distribution, the funds for which 
were provided by the Rockefeller Foundation. 


peoples in space is an important sub- 
ject for scientific demographic analysis. 

Migration frequently is a major symp- 
tom of basic social change. Every region 
and every nation that has undergone 
extensive industrial development has 
simultaneously undergone a redistribu- 
tion of its population. The industrial 
revolution in Europe and North America 
has been paralleled by a great rural-to- 
urban migration of more than 150 years’ 
duration. Other nations now experienc- 
ing technological change of this same 
type are being subjected to the same mi- 
gration eixperience. The building of 
great metropolitan centers, the exploita- 
tion of new resources, and the opening- 
up of new regions have all involved large 
inflowing streams of migrants. These mi- 
grants have been drawn from areas of 
older settlement. Tlie migration process 
has had a profound eflFect both upon the 
areas to which migrants have flowed and 
upon the areas from which they have 
come. During a period of rapid indus- 
trial development, the volume of mi- 
grants received in a community may 
greatly exceed the need. The streams 
may originate in communities different 
from those from which it is desired to 
draw migrants, or the stieams may con- 
sist of persons with qualifications differ- 
ent from those needed at the given spot 
at a given time. Only a careful and de- 
tailed analysis of migration events can 
reveal the redistributive effects of rapid 
social change upon the people. If there 
is a desire to regulate or control these 
redistributive effects, this control must 
be based upon knowledge of internal 
migration. 


486 



Internal 

Migration is a necessary element of 
normal population adjustment and equi- 
librium. Within most nations some areas 
have higher birth rates than others. Also, 
some communities are areas of expand- 
ing opportunities for employment, while 
other communities are areas of station- 
ary or declining economic opportunities. 
Not infrequently the communities with 
declining economic opportunities have 
the highest birth rates. As a conse- 
quence, a large proportion of children 
are bom and reared in places that offer 
them little promise of a satisfactory ad- 
justment as adults. By siphoning off ex- 
cess population into areas of greater 
opportunity, internal migration becomes 
a mechanism of personal adjustment for 
the citizen. For the nation it is a device 
for maintaining a social and economic 
balance among communities; if migra- 
tion were suddenly to be stopped, only 
a very short time would be required for 
population to ‘‘pile up” in areas of rapid 
growth but of low opportunity for earn- 
ing a livelihood. Thus, migration is a 
process for preserving an existing sys- 
tem. 

Migration is an arrangement for mak- 
ing maximum use of persons with spe- 
cial qualifications. The special abilities 
of a particular person arc useful to the 
nation only at certain sites, and persons 
who possess or acquire special abilities 
are not necessarily born or educated at 
the site where their talents are needed. 
Migration moves these specialized per- 
sons to the communities where their 
services can be used effectively. Youths 
who aspire to be physicians, engineers, 
scientists, artists, or other kinds of spe- 
cialists frequently must move from their 
birthplace to a place where they can be 
trained and then to a place where they 
can be employed. This twofold migra- 
tion is a normal aspect of the process of 
maturing and leaving the parental home. 
Even though a girl may not participate 
as directly in this adjustment as does 
a boy, girls tend to participate indirectly 
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through the employment adjustments of 
their fiances or husbands. 

Migration frequently is a regional or 
national social problem. A prolonged 
drought or famine; the exhaustion of 
timber, minerals, or agricultural re- 
sources; a series of unfavorable growing 
seasons; or prolonged social or political 
oppression can lead to large-scale migra- 
tion from an area to other parts of the 
nation. Since migration of this type usu- 
ally has its stimulus in hardship and dis- 
aster, the migrants tend to be in need of 
assistance from the nation as a whole or 
from the communities through which 
they pass and at which they arrive. In 
accepting responsibility for caring for 
their needs, the nation should have 
accurate and detailed knowledge about 
the size, composition, and condition of 
the migration streams. 

Migration is an instrument of cultural 
diffusion and social integration. Tlie per- 
son who migrates from one community 
to another unites in himself two cul- 
tures. Temporarily, he tends to be a dis- 
ruptive force in the community into 
which he enters. It members of one cul- 
ture invade a community of another cul- 
ture in large numbers, they tend to form 
a “community within a community” and 
to create cultural diversity and ('thnic 
tension. Only bv a slow process of assim- 
ilation, which sometimes requires a gen- 
eration or more, the migrant group and 
the receiving community are finally ad- 
ju.sted to each other. In the process, the 
culture of the receiving community may 
be altered appreciably. Where internal 
migration distributes representatives 
from each region throughout all other 
regions, the resulting cultural diffusion 
can contribute to a reduction of inter- 
sectional and interregional differences, 
and to a building-up of a common na- 
tionwide culture within which regional 
variations persist but perhaps are less 
deviant from each other than otherwise 
they might be. 

Tlie migrant sometimes creates a 
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moral problem in the community at 
which he arrives. Migrants to cities from 
dissimilar cultures sometimes undergo 
personal disorganization— reputedly as a 
consequence of conflicts between two 
sets of folkways and systems of values. 
To the extent that migration weakens 
the traditional controls which neighbor- 
hoods, institutions, and communities ex- 
ercise over the behavior of individuals 
it may lead to an increase of crime, de- 
linquency, broken families, illegitimacy, 
and other problems indicative of social 
disorganization. The sudden arrival of 
large numbers of migrants in a commu- 
nity can lead to intergroup tensions and 
unrest. Inasmuch as a migrant tends to 
be a person with a problem which he is 
trying to solve through movement, not 
uncommonly he is poor, not well edu- 
cated, unemployed or temporarily em- 
ployed, in bad health, in need of public 
assistance or other community services. 
He may be a member of a minority 
group toward which there is strong eco- 
nomic and social discrimination in his 
home community. Even though the mi- 
grants may be arriving in large quanti- 
ties— because job opportunities are plen- 
tiful and the migrants are the more 
resourceful citizens who perceive these 
opportunities and seize upon them to 
“do something about improving their 
lot”— members of the receiving commu- 
nity often feel they are being invaded by 
“cheap laborers,” “parasites looking for 
charity,” or people with inferior mental 
and social qualities. Experience has been 
that second-generation and third-gener- 
ation descendants of migrants are well 
accommodated to the community to 
which their parents or grandparents 
moved. 

There are several types of migration 
that are of interest as examples of unique 
social and economic adjustment. Fore- 
most among them are the nomadic or 
seminomadic groups. Nomadic herds- 
men; nomadic or seasonal agricultural 
laborers who help to plant, till, or 


harvest special crops; and itinerant 
workmen are examples of such groups. 
In nations with automobile cultures the 
“trailer nomad,” or family with a home 
on wheels, is a special group worthy of 
intensive sociological study. The lone 
vagabond or “hobo” and the gypsy band 
are additional types of these nomads. 

Migration is the major unknown com- 
ponent of population estimates and fore- 
casts. Even where fertility and mortality 
can be projected with reasonable accu- 
racy, estimates and forecasts for cities 
and regions cannot be made with any 
degree of reliability unless the demog- 
rapher is able to forecast the probable 
future course of internal migration. 
Within a nation, migration is able to 
offset completely or to reinforce greatly 
the population change resulting from 
natural increase. 

Because internal migration is involved 
in such a variety of social, economic, 
and political problems of a nation, there 
is widespread need for knowledge about 
it. A major source of this knowledge is 
population statistics, and the principal 
responsibility for furnishing this body of 
information rests upon the science of 
demography. However, the demogra- 
pher who specializes in migration analy- 
sis must have interdisciplinary interests, 
for he finds many of his explanatory 
hypotheses in the fields of economics, 
sociology, geography, and technology. 
Moreover, he must not be a slave to 
census volumes but must be prepared to 
conduct his own sample surveys to ob- 
tain information that is essential but not 
available in official statistical reports. 

THE PROBLEM OF DEFINING 
INTERNAL MIGRATION 

Every member of a population resides 
at some point (or series of points) in 
space. A change in the location of his 
residence is termed “spatial mobility.” 
Those who study spatial mobility are 
inclined to subdivide changes of resi- 
dence into three major classes: local 
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movement, or short-distance change of 
residence within the same community; 
internal migration, or change of resi- 
dence from one community to another 
while remaining within the same na- 
tional boundaries; and international mi- 
gration, or change of residence from one 
nation to another. 

For statistical purposes, there is no 
problem of identifying the population 
that is spatially mobile— it is necessary 
only to identify those who change dwell- 
ing places. Neither is it diflBcult to sepa- 
rate international migrants from the oth- 
er mobile persons, in most cases. How- 
ever, it is difficult to separate local 
movers from migrants in a way that is 
satisfactory for all purposes. The only 
practicable way yet devised for making 
such a separation, even approximately, is 
to set up boundaries which, if crossed in 
the act of changing residence, will con- 
stitute migration. Thus, rural-to-urban 
migration is the change of residence 
from a place outside the boundaries of 
an urban place to a residence inside. 
Interregional migration is tlie change of 
residence across a boundary separating 
two regions, etc. The amount of migra- 
tion observed in a population is depend- 
ent, to no small degree, upon the num- 
ber of kilometers of boundary that are 
established as migration-defining bound- 
aries. If crossing the smallest minor civil 
division boundaries of a nation were to 
constitute migration, a much larger nuni- 
ber of migrants would result than if 
migration were defined in terms of cross- 
ing major civil boundaries, such as the 
boundaries of provinces or states. This 
is necessarily true because major politi- 
cal boundaries also follow the lines of 
minor political boundaries so that the 
minor political boundaries include as 
many kilometers as do the major bound- 
aries, plus many more kilometers. 

At what point should the demogra- 
pher try to make the distinction between 
local movers and migrants by erecting 
migration-defining boundaries? Theo- 
retically, the term “migration” is re- 


served for those changes of residence 
that involve a complete change and re- 
adjustment of the community aflBliations 
of the individual. In the process of 
changing his community of residence, 
the migrant tends simultaneously to 
change employers, friends, neighbors, 
parish membership, and many other so- 
cial and economic ties. The local mover, 
by contrast, may simply move across the 
street or to a house a few blocks away. 
Very likely he retains his same job, 
breaks no community ties, and maintains 
most of his informal social relationships. 
Statistics of internal migration should 
purport to reflect major social adjust- 
ments and readjustments of the popula- 
tion, while statistics of local movement 
should purport to reflect less drastic in- 
dividual adjustments and changes in 
local community structure. The bound- 
aries that are established for separat- 
ing migrants from non-migrants should 
make this subdivision, at least roughly. 

When migration-defining boundaries 
are selected, there is little choice in most 
cases. The census or other statistics must 
necessarily follow civil boundaries of 
some kind. The choice usually must be 
between one of three levels of bound- 
aries; the large provincial boundaries, 
the intermediate commune or county 
boundaries, and the minor civil bound- 
aries— like those for cities, townships, or 
municipalities. The major boundaries 
are too gross for most purposes, and the 
minor boundaries usually are too de- 
tailed. This means that for most practi- 
cal purposes the commune or county 
boundary is taken as the migration-de- 
fining boundary because it is the only 
choice between the two extremes. Sta- 
tistics of internal migration are not fully 
comparable between nations because of 
differences in the average distance from 
a migration-defining boundary at which 
a member of the population may live. 
This distance may be greater in one na- 
tion than in another. However, once the 
migration boundaries are established, 
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year-to-year comparisons or differentials 
among various socioeconomic or geo- 
graphic groups can be made with less 
fear that changes in differences are due 
to boundary differences. 

Any migration-defining boundary 
must be specified as a line upon the 
earth. There will always be a certain 
proportion of the population that can 
become migrants simply by moving 
across the street or other route that 
marks this boundary. For this reason, the 
boundary definition of migration can 
never completely separate the intercom- 
munity migrants from local movers. 

DEFINITIONS OF CONCEIT’S AND TERMS 
USED IN MIGRATION ANALYSIS 

Analysis of internal migration involves 
the use of certain concepts and terms 
that arc more or less unique to it. Inas- 
much as these terms must be used 
throughout the discussion to follow, they 
are defined in advance; 

In-migrant— a migrant who crosses a 
migration-defining boundary in the 
process of changing residence and en- 
tering a given community from some 
other part of the same nation. The term 
“immigrant” refers to incoming interna- 
tional migrants. 

Out-migrant— a migrant who crosses 
a migration-defining boundary while de- 
parting from a residence to reside in 
another area within the same nation. 
The term “emigrant” is the counterpart 
of this term in the study of international 
migration. 

Net internal migration— \i\e migration 
balance of a community or area. It con- 
sists of the number of in-migrants minus 
the number of out-migrants. The net bal- 
ance may be either positive ( represent- 
ing a net gain to the community) or 
negative (representing a net loss to the 
community ) . 

Area of origin— the area or community 
from which a migrant departs. 

Area of destination— the area or com- 
munity to which a migrant travels. 


Migration interval— In order to ana- 
lyze migration, it is necessary to break 
up time into intervals, with the data be- 
ing assembled separately for each inter- 
val. Time intervals of one year, five 
years, or ten years have been used in 
migration analysis. In discussing migra- 
tion statistics, it is always necessary to 
specify the interval of time, or migra- 
tion interval, to which they relate. 

Migration stream— a. body of migrants 
that departs from a common area of 
origin and arrives at a common area of 
destination during a specified migration 
interval. 

Differential migration— migration se- 
lectivity, or the tendency for some parts 
of the population to be more migratory 
than other parts. The incidence of mi- 
gration is greater among some segments 
of the population than among others. 

Migration rates— A rate is a measure 
of the comparative fiequcncy of occur- 
rence or prevalence of an event. In de- 
mography, it is usually expressed as a 
ratio of the number of events to the 
number of persons exposed to the likeli- 
hood of experiencing the event during a 
specified span of time. This same prin- 
ciple applies to the definition of migra- 
tion rates; a migration rate is the ratio 
of migrants obsci'ved to the population 
exposed to the likelihood of migrating 
during a specified migration interval. 

From the preceding, it follows directly 
that 

m = y k , (1) 

where rn = the rate of migration during 
a specified migration interval, M = the 
number of persons defined as migrants 
during the interval, P = the population 
exposed to the likelihood of migration 
during the interval, and fc = a constant, 
usually 1,000. 

Theoretically, every person is exposed 
to the likelihood of migrating else- 
where during a migration interval. (It 
is true that some persons receive a more 
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intensive “exposure” to migration, but 
this is also true in other areas of demo- 
graphic research. For example, some 
groups are more exposed to the possibil- 
ity of death, bearing a child, or getting 
married than others.) Hence, the de- 
nominator of a general migration rate 
should be the total population alive dur- 
ing the interval, and the numerator 
should be the total number of migrants 
observed among this population. But, as 
is well known, a population continuous- 
ly changes in size. Tlie population ex- 
posed to the likelihood of migration is 
the average population during the mi- 
gration interval. Under the assumption 
that births, deaths, and migration are 
uniformly distributed throughout the 
migration interval, the best estimate of 
the population exposed to migration is 
the population at the midpoint of the 
migration interval. 

Formula ( 1 ) may be used to establish 
three basic migration rates: 

general in-migration rate 



general out-migration rate 


net migration rate = Wn = — -p — k , 1 4) 

where 1 = total number of in-migrants 
received by a community, O total 
number of out-migrants lost by a com- 
munity, F = total mid-interval popula- 
tion of the community, fc = a constant, 
usually 1,000. 

These three rates should be thought of 
as the counterparts of crude birth rates, 
crude death rates, and crude rates of 
natural increase, respectively. 

Just as refined fertility and mortality 
analysis depends upon using rates that 
are specific (cross-classified) for age, 
sex, and/or other characteristics, refined 
migration analysis makes use of rates 
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that are specific for one or more charac- 
teristics. In general, 

Tn,=^k, (5) 

where nii = the rate of migration for a 
population all members of which are 
characterized by a particular category of 
trait i (for example, migration rate for 
an age group 20-24 years of age); Mi 
~ the number of migrants characterized 
by a given categoiy of trait i ( for exam- 
ple, migrants aged 20-24 years); Pi = 
the mid-interval population character- 
ized by the same category of trait i as the 
migrants in the numerator ( for example, 
population aged 20-24 at the midpoint 
of the migration interval ) ; k = a con- 
stant, usually 1,000. 

If desired, migration rates may be 
made specific for two or more traits 
simultaneously. For example, age-sex- 
speeific migration rates would provide a 
rate for each age group of males and a 
separate rate for each age group of fe- 
males. These rates may be in-migration 
rates, out-migration rates, or net migra- 
tion rates. 

The incidence of migration, like that 
of mortality and fertility, varies with 
age, sex, and other population charac- 
teristics. In making comparisons aimed 
at measuring the effect of one trait upon 
migration rates, it will be necessary to 
hold constant the effect of age and other 
characteristics. 

METHODS OF MEASURING MIGRATION: 

INDIRFXT METHODS 

A direct measurement of migration 
requires counting persons who change 
their residence across migration-defining 
boundaries. Such information is availa- 
ble only in nations where there is a sys- 
tem of residence registration or where 
a direct migration question has been 
asked at a census enumeration. Nations 
that lack statistics of this type need not 
be completely devoid of information 
about internal migration, however. If 
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there is a reliable system of birth and 
death registration and / or if two or more 
reasonably good consecutive censuses 
with age tabulations are available, it 
is possible to estimate indirectly the 
amount of net migration that has taken 
place within the various communities of 
a nation. In order to estimate the net 
migration for a community, region, or 
province, it is necessary only that the 
data have been tabulated for the area 
for which the estimate is desired. The 
area boundaries then become the migra- 
tion-defining boundaries for the purpose 
of the estimate. 

Two procedures have been developed 
for estimating net migration from these 
data. They are termed “the vital statis- 
tics method” and “the survival ratio 
method.” Each can accomplish results 
that the other cannot. The vital statistics 
method of measuring net intercensal mi- 
gration estimates the total net gain or 
loss in population that a community 
experiences between two censuses as a 
result of migration. If measured directly, 
this net change would consist of the dif- 
ference between the total number of 
persons that entered the eommiinity dur- 
ing the intercensal period and the total 
number of persons that departed from it 
during the same interval of time. The 
total population change that occurs in 
a community during the interval be- 
tween two censuses consists of two ma- 
jor components— natural increase (total 
births minus total deaths) and net mi- 
gration (total in-migration minus total 
out-migration). Net migration repre- 
sents total population change minus to- 
tal natural increase. Hence, where two 
consecutive, reliable censuses are avail- 
able ( from which total population 
change can be computed ) and where a 
reliable count of births and deaths dur- 
ing the intercensal period is maintained 
(from which natural increase can be 
computed), a reliable estimate of net 
migration may be obtained simply by 
subtracting total natural increase for 


the intercensal period from the total 
intercensal change in population. 

Although this procedure is basically 
very simple, certain considerations 
should be taken into account that may 
require modification or adjustment of 
the results. Most of these problems arise 
from the fact that the estimated net mi- 
gration is a residual; it is what is **left 
over* after the other components of 
change have been removed. All errors 
and discrepancies in the basic data enter 
directly into the determination of the 
residual and are defined, therefore, as 
in-migration or out-migration. Strictly 
speaking, the demographer should in- 
terpret migration estimates obtained by 
this method ( and also estimated by the 
survival ratio method, which is a residual 
method) as a mixture of net migration 
and net balance of errors in the basic 
data. It is only where the net balance 
of error is near zero that the residual 
can be interpreted as a reliable measure 
of net migration. 

The survival ratio method of measur- 
ing net migration rests on the following 
logic. If two censuses are taken exactly 
z years apart, the population that is age x 
at the first census will be age x-\-z at the 
second. However, the number of people 
counted at the older age at the second 
census will be fewer in number, even 
in the absence of migration, because of 
mortality during the intercensal period. 
Each age group may be looked upon as 
a set of real cohorts, bom in specified 
years, that pass through time together. 
If none of the initial group were to move 
to another community during the period 
and if a count could be maintained or 
estimated of the number of deaths that 
occurred to the cohort that was age x 
at the earlier census, it would be possible 
to know how many non-migratory per- 
sons should be expected to be alive and 
in the same community at the date of 
the final census. The difiFerence between 
this “expected” number and the number 
actually counted at the second census 
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may be accepted as a measure of net 
migration if other errors are not present. 

In many cases, however, the number 
of deaths is unknown but can be esti- 
mated by applying a survival ratio, or a 
ratio that estimates what proportion of 
the population would be surviving at the 
date of the terminal census, assuming no 
migration during the intercensal inter- 
val. The difference between this surviv- 
ing expected population and the actual 
population at the terminal census date 
is an estimate of net migration of the 
age group during the intercensal inter- 
val. If the “expected” population is 
smaller than the final census count, the 
community is assumed to have experi- 
enced net in-migration of the amount 
indicated by the difference. If the ex- 
pected population is larger than the cen- 
sus count, the difference is taken as a 
measure of net out-migration. 

If a survival ratio is established for 
each age group and used to make an 
estimate of net migration, a total count 
of net intercensal migration can be ob- 
tained simply by summing the results 
for all age groups. This total will not 
include the net migration of persons less 
than z years of age at the date of the 
terminal census, for these persons were 
born during the intercensal interval and 
have not survived for the full intercensal 
time. One virtue of this procedure, there- 
fore, is that it yields an estimate of net 
migration by age groups; one weakness 
is that it fails to make such an estimate 
for the age group born during the inter- 
censal period. There are special adapta- 
tions of the basic procedure that can be 
made to remove this latter deficiency. 

This method of estimating net migra- 
tion requires only two consecutive cen- 
suses, tabulated by age groups ( usually 
five-year age groups), and a set of sur- 
vival ratios that may be assumed to rep- 
resent the force of mortality during the 
interval of time between the censuses. 
The method is highly useful in situations 
where there are no vital statistics for 
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deaths and births. For example, the sur- 
vival ratio method can be used to esti- 
mate the net migration of the rural farm 
population, the migration of males and 
females, and the migration of white and 
non-white populations from small com- 
munities where births and deaths are not 
reported separately for these groups. It 
is also useful for estimating net migra- 
tion between earlier censuses, at a time 
when vital statistics were not available. 

Inasmuch as age data for two con- 
secutive censuses are widely available 
in nations that lack other data for esti- 
mating net migration, this method holds 
considerable promise as a technique for 
estimating net migration in situations 
where other estimates could not be 
made. 

In the past it has been customary to 
use either the vital statistics estimate or 
the survival ratio estimate, but not both, 
in the same research study. Where vital 
statistics data are available, some greatly 
improved and more detailed results can 
be obtained by using both methods si- 
multaneously. The principles that would 
underlie this use would be as follows: 
Use vital statistics techniques wherever 
possible to establish the best available 
estimate of net migration for the prov- 
ince, state, or other area. In making these 
estimates, employ every refinement pos- 
sible to make the estimates e.xact. Then 
use the survival-ratio estimation proce- 
dure for obtaining net migration by age 
and by any other characteristics or for 
any other subgroups for which vital sta- 
tistics are not tabulated separately. Re- 
fine these estimates to the point that any 
errors in them are randomly distributed 
among the estimates ( each estimate has 
an equal chance of being correct). In 
making these estimates, the net migra- 
tion of population 0 to z years of age 
should be determined. Procedures for 
doing this arc available. Make a survival 
ratio estimate for all parts into which 
the total population has been subdi- 
vided. When the work has reached this 
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point, the demographer has estimated 
net migration two ways, once for over-all 
totals by the more accurate vital statis- 
tics method and once in much greater 
detail by the survival ratio estimate. The 
totals for these two estimates should be 
nearly alike. For a discussion of the rea- 
sons why they do not need to be identi- 
cal, the reader is referred to Siegel and 
and Hamilton (1952). 

The indirect measures of net migra- 
tion described above cannot identify mi- 
gration streams; i.e., they cannot deter- 
mine where incoming migrants originate 
or where departing migrants end their 
journeys. A full analysis of the places of 
origin and destination of particular 
groups of migrants can be provided only 
by direct migration statistics. However, 
many nations that do not have such data 
do have place-of-birth statistics, from 
which certain indirect measures of mi- 
gration streams can be made. 

Place-of-birth statistics are derived 
from responses to a census question like, 
“In what place (nation, state, province) 
was he bom?” The census records show 
the present residence (place at which 
enumerated) for each individual. By 
cross- tabulating place of birth by place 
of present residence, it is possible to 
identify separately all persons who are 
not residing in their place of birth at a 
given census. The persons who were 
bom in each place may be subclassified 
according to their present place of resi- 
dence. In this way it is possible to con- 
struct a place-of -origin by place-of -desti- 
nation table. Tabulations of this type 
refer only to the native population, of 
course. The migration-defining bound- 
aries are the boundaries used to specify 
place of birth. Most national censuses 
have used the province, state, or other 
major political unit for classifying places 
of birth. As a consequence, the streams 
of migration that can be separately iden- 
tified and measured are only the major 
interprovincial, interstate, or interre- 
gional streams. 


The net gain or loss through an inter- 
change of migrants between any two 
areas may be obtained by subtracting 
the out-migrating stream from the in- 
migrating stream. This “birth-residence 
index” is the diflFerence between the re- 
ported number of surviving native per- 
sons who have moved out of the speci- 
fied area since they were bom and the 
total number of native persons who have 
moved into the specified area since they 
were bom. 

The major drawback of the birth-resi- 
dence index is that the time at which the 
migration occurred is unknown. Move- 
ment could have occurred at any time 
between birth and the time of enumer- 
ation. Some of the reported out-migrants 
and in-migrants are the survivors of 
groups who departed or arrived eighty 
or more years before the census date. 
It would be erroneous to interpret the 
birth-residence index as a statement of 
net migration during the decade im- 
mediately preceding the census. 

This difficulty can be overcome par- 
tially by computing the birth-residence 
index for two consecutive decades and 
noting the intercensal change. Intercen- 
sal change in the birth-residence index 
does not estimate exactly the net flow of 
residents between two places during a 
decade, however, for it has several limi- 
tations. Among them are the following: 

( 1 ) the number of moves and the spe- 
cific place of origin of a migrant during 
an intercensal period are not known; 

(2) there are errors in reporting the 
place of birth for many people; (3) by 
far the most serious defect is the uncon- 
trolled effect of mortality upon the esti- 
mates. After a group of persons has left 
a place of birth, each death that occurs 
to that group tends to lower the count of 
out-migrants that will be shown at the 
next census. A similar generalization 
holds for the count of in-migrants among 
incoming persons who were born in 
other places. Since migration tends to 
take place in waves, the age composition 
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of in-migrants and out-migrants may be 
expected to be very unlike in different 
areas. As a consequence, the mortality 
among in-migrants and out-migrants 
will vary greatly from area to area. This 
can cause a change between two cen- 
suses in the number of in-migrants or 
out-migrants reported to be due entirely 
to differences in mortality. 

THE DIRECT MEASUREMENT OF 
INTERNAL MIGRATION^ 

The techniques for measuring migra- 
tion indirectly permit the demographer 
with no direct migration statistics to 
learn a great deal about the net effect of 
migration upon the various communities 
of a nation and the sources from which 
migrants are drawn. However, these in- 
direct measures are incapable of furnish- 
ing the following information, which is 
of considerable importance for migra- 
tion analysis: they cannot provide a full 
count of the numbers of persons in the 
streams flowing between individual 
communities or the characteristics of 
persons in these streams; they cannot 
provide detailed information about the 
social and economic characteristics of 
the migrants as compared with non- 
migrants; they cannot provide informa- 
tion with which to evaluate how rapidly 
and how well migrants adjust to the new 
community of their choice. 

These aspects of migration can be ex- 
plored efficiently only with statistics of 
migration obtained by direct methods, 
namely, by counts of boundary crossings. 
Statistics of this type are available for 
several European nations and for some 
nations of the Americas. One almost uni- 
versal finding from these data is that the 
volume of gross migration ( in-migration 
plus out-migration ) for a community is 
much larger than the net migration. In 
fact, communities that may appear to 
be almost stationary from the point of 

2 Much of this part has been abstracted from 
chapter i of Bogue, Shryock, and Hoermann 
( 1957), and from Bogue and Hagood (1953). 
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view of net migration (net migration 
near zero) frequently have extraordi- 
narily high rates of gross migration, with 
a large in-migration being canceled by 
an equally large out-migration. Even 
though a situation of this type may not 
change the total size of the community, 
it is capable of effecting a drastic change 
in social, ethnic, and economic composi- 
tion. In theory, the volume of migration 
from a place should be a response to a 
completely different set of factors from 
those that are related to the migration 
to the same place from outside areas. 
Net migration is not a single phenome- 
non related to a single set of factors but 
a complex resultant of two opposing 
phenomena, each represented by its own 
set of factors. Tlie social and economic 
characteristics of net migration are a 
net balance between the social and eco- 
nomic characteristics of the in-migrating 
and out-migrating streams. The compo- 
sition of the streams can be very unlike 
the composition of the net difference 
between the streams. Moreover, the 
volume of migration into or out of a 
community appears to fluctuate with 
the level of economic prosperity. Net 
migration does not fluctuate in exactly 
the same way as either in-migration or 
out-migration, for here also it is a com- 
pound of events rather than a unitary 
class of events. A full comprehension of 
net migration requires an untangling of 
the two sets of events ( in-migration and 
out-migration ) and a separate study of 
each. It is for reasons such as these that 
the establishment of direct measures of 
migration, accompanied by the detailed 
analysis of particular streams of move- 
ment, is a matter of importance in migra- 
tion research. 

A direct count of migration can be 
obtained cither by establishing a system 
of continuous residential registration or 
by enumerating recent changes of resi- 
dence as a part of a regular census 
enumeration. Some nations of Europe 
have systems of direct registration; each 
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change of residence requires official noti- 
fication. When highly developed, these 
systems permit a summary of records at 
frequent intervals. Summaries of 
change-of-residence notifications pro- 
vide direct information about intercom- 
munity migration. Direct migration sta- 
tistics can be made available on an 
annual basis for even very small com- 
munities. A limitation of registration sta- 
tistics is that detailed and up-to-date 
information about the occupation, edu- 
cational attainment, and other social and 
economic characteristics of migrants is 
not available from registration records. 

A census count of migrations asks for 
a response to the question, “Where was 
he residing a year ( or other time span ) 
ago?” The place of residence as of the 
beginning of the migration interval is 
then compared with the place of resi- 
dence at which the person is enumer- 
ated. A set of migration-defining bound- 
aries (usually commune or county 
boundaries) are set up; a person enu- 
merated in a different political unit than 
at the beginning of the migration inter- 
val is classified as a migrant. The mi- 
grants are then classified into streams 
according to their area of origin and 
their area of destination (residence as 
of the census date). 

Statistics of migration streams ob- 
tained from census enumerations are 
subject to certain biases and errors. The 
census type of migration tabulation con- 
sists of a record of surviving migrants 
and misses those who move and then 
die before the census enumeration. 
Moreover, the census enumeration omits 
circulatory migrants— those who depart 
and return to the same area during the 
migration interval. Still another limita- 
tion of the census- type migration data 
is that the factor of memory is involved; 
faulty memory of time as well as faulty 
memory of place may lead to a rather 
wide margin of error. In recalling his 
place of residence at an earlier date, the 
informant may be vague about the exact 


location and may specify a large city 
when in reality it was a smaller commu- 
nity located near the large city. If the 
migration interval is long, such as five 
years, the informant may report a resi- 
dence where he lived six years or four 
years ago rather than the residence as 
of the correct date. 

Having taken direct observations of 
migration, classified the migrants ac- 
cording to streams between homogene- 
ous areas of origin and destination, and 
computed appropriate rates of in-, out-, 
and net migration, one must ask a funda- 
mental question: how can this informa- 
tion be used to determine what factors 
are conducive to mobility and migra- 
tion? In a migration analysis of this type, 
migration rates ( in-, out-, and net rates ) 
should be taken as dependent variables, 
or variables whose behavior is to be ex- 
plained or accounted for. The factors of 
“push” and “pull” are regarded as being 
independent variables, or variables 
whose correlations with migration rates 
tend to account for the behavior of the 
migration rates. The problem of iden- 
tifying factors underlying migration be- 
comes one of discovering (a) whether 
or not a significant statistical relation- 
ship exists between a dependent and one 
or more independent variables; (b) if 
so, what the direction and nature of the 
association is; and (c) whether or not 
there is a theoretical justification for the 
observed relationship. 

Independent migration variables may 
be grouped into two classes: those deal- 
ing with attributes of persons and those 
dealing with attributes and conditions 
in the community of origin and destina- 
tion. Techniques for identifying person- 
al factors underlying migration will be 
discussed below. Techniques dealing 
with attributes and conditions in the 
environment and community of origin 
and of destination are discussed here. 

If it were possible for the demogra- 
pher to study migration under labora- 
tory conditions, he could vary at will 
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each of the various “push” and “pull” 
forces in the environment that, hypo- 
thetically, are related to migration. By 
manipulating the strength of each push 
and pull, holding other forces constant, 
he could observe the amount, direction, 
and composition of migration induced 
by each environmental factor. Lacking 
such ideal circumstances, the demog- 
rapher can do only the next best thing. 
He can observe the migration that ac- 
tually occurs in a variety of places under 
varying conditions of push and pull. By 
measuring the force of all variables 
simultaneously as they existed during 
a given migration interval, by means of 
statistical techniques he is able to esti- 
mate the influence of each independent 
variable, with other variables controlled. 
A variety of standard statistical tech- 
niques is available for this purpose. 
Among them are multiple-regression 
analysis, factor analysis, and analysis of 
simultaneously cross-classified variables. 

Differential migration is selective mi- 
gration. It notes the w'ays in which mi- 
grants are not a representative cross- 
section of the population, and especially 
in comparison with the populations in 
the communities of origin and destina- 
tion. Selective migration in some form 
should be regarded as a necessary phe- 
nomenon of all modem, highly spe- 
eialized societies. Persons with unique 
qualifications, training, or work histories 
need to be located where their activities 
can be used. A certain amount of re- 
shuffling of the population is required 
to locate the various specialized cate- 
gories of population where they are of 
most value and where they can best 
participate in the social and economic 
system. Moreover, as a result of deple- 
tion of resources, changes in technology, 
and changing patterns of consumption, 
the economic balance between various 
economic groups is constantly shifting 
in many parts of the country. A location 
that provided the maximum return for 
a given skill a few decades ago may pro- 
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vide much less than the maximum re- 
turn now or a few years hence. Thus, 
in the life of a single person the need for 
movement may occur repeatedly. This 
view leads to the hypothesis that in mod- 
ern industrialized societies most migra- 
tion probably is selective in some re- 
spects; in such societies migration must 
be selective in order to be effective. 

In order to transform counts of mi- 
grants having various characteristics 
and counts of the corresponding groups 
in the total population into a quantita- 
tive expression of migration selectivity, 
it is necessary to define differential mi- 
gration explicitly and then to devise a 
statistical technique for measuring it. 
Although several different definitions 
might be adopted for this purpose, only 
two seem particularly worthy of inten- 
sive use with cross- classified data. These 
are: (a) definition by differential pro- 
portions and (h) definition by differen- 
tial ratt\s. These two dc'finitions can be 
given statistical expressions which cause 
them to give identical results. Tliis 
means that the major alternative tech- 
niques for detecting differential migra- 
tion can be reduced to a single funda- 
mental definition. 

The definition of differential migra- 
tion in terms of differential proportions 
is as follows: Evidence of differential 
migration exists with respect to a given 
category whenever a disproportionately 
greater or smaller percentage of mi- 
grants falls into that category than is 
found in the base population with which 
they are compared. A statistical tech- 
nique for detecting differential migra- 
tion which corresponds to this definition 
is simple to construct and may be easily 
interpreted. It is necessary only to com- 
pute a percentage distribution for mi- 
grants and a similar percentage distri- 
bution for the population with which the 
migrants are to be C'ompared, and then 
to note the percentage point differences 
between the two distributions. 

The definition of differential migration 
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in terms of diflPerential rates is as follows: 
Evidence of differential migration exists 
with respect to a given category of the 
population whenever it is found that the 
rate of migration (number of migrants 
per 1,000 residents) for the particular 
category is significantly higher or lower 
than the rate for the general population 
of which the category is a part. A statisti- 
cal measure of differential migration 
that corresponds to this definition may 
be devised by computing the amount by 
which the migration rate for the par- 
ticular category differs from the rate for 
the general population. These differ- 
ences may be expressed as a ratio of the 
average migration rate for the general 
population. 

If each of the definitions stated above 
is given algebraic expression, both ap- 
proaches can be made to yield a com- 
mon result. Hence, the decision whether 
to use migration rates or percentage dis- 
tributions in the study of differentials is 
a matter of secondary importance. The 
choice will depend upon considerations 
other than measuring the differentials 
themselves. 

Throughout the preceding discussion 
the control population, with which mi- 
grants are to be compared in computing 
the indexes, has not been specified ex- 
actly. The population at the place of 
origin and the population at the place 
of destination are both logical candi- 
dates for this comparison. Some hy- 
potheses about migration selectivity re- 
quire for their testing a comparison of 
migrants with the population from 
which they were drawn, or the popula- 
tion at place of origin. Others require 
a comparison with the population at the 
place to which the migrants are at- 
tracted, or the population at place of 
destination. Each of the two sets of in- 
dexes is distinguished from the other 
by prefixing it with the name of the pop- 
ulation used as a control group. Thus 
an “origin differential” is a set of indexes 
showing differential migration with re- 


spect to the population at the place of 
origin. A “destination differential” is a 
set of indexes showing differential mi- 
gration with respect to the population 
at the place of destination. Although the 
general patterns of origin differentials 
and of destination differentials are fre- 
quently found to be similar, they are far 
from identical. 

Tlie interpretation of origin differen- 
tials frequently is made difficult by the 
fact that the characteristics both of mi- 
grants and of the control population are 
those possessed at the time of enumera- 
tion and not at the date of migration 
or before. In many cases the migrant is 
able to change one or more of his char- 
acteristics during or after migrating. 
Thus one cannot interpret occupational, 
marital status, or other origin differen- 
tials derived from the characteristics of 
the migrants, when enumerated in the 
communitj^ of destination in terms of 
the migrants' relative positions in their 
home communities prior to their depar- 
ture. Such differentials are only rough 
indicators of the migrants' social and 
economic status in comparison with the 
status of the population that stayed be- 
hind. If all such differences are inter- 
preted as having resulted directly or in- 
directly from the act of migration, then 
it is valid to speak in very tentative 
terms of what benefits or changes in 
status, if any, have resulted from the 
departure from the place of origin. 

A more direct interpretation may be 
made of destination differentials. From 
one point of view, the in-migrant may be 
regarded as an invader from outside the 
community. He enters an area with 
which he is unfamiliar and to which he 
must adjust if he is to survive and thrive. 
In making a controlled comparison of 
tlie characteristics of in-migrants with 
the population at the place of destina- 
tion one asks and gets an answer to the 
questions, “How well did in-migrants 
fare in comparison with the receiving 
population?” Or, “Did the in-migrants 
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have different characteristics from those 
of the receiving population?” 

SUMMARY OF EXISTING KNOWLEDGE 

One of the most important findings 
of empirical research on internal migra- 
tion to date is that, like so many other 
events in the realm of human behavior, 
there are no “laws” of migration. The 
migration of human beings is not an in- 
stinctive action; nor is it generated by 
a simple or single impulse that may vary 
in intensity only from one person to 
another. Instead, as research studies ac- 
cumulate it is becoming more and more 
evident that demographers are dealing 
with a highly complex class of events 
that can be triggered by a vast array of 
situations. When an individual person 
or family changes residence, the move 
is made for certain reasons, and the 
destination of the move is selected for 
the same or certain other reasons. These 
reasons may be looked upon as objective 
situations or as subjective responses to 
prejudices or values of which the per- 
sons involved may not be aware; rea- 
sons for migration are not necessarily 
known to the migrant, and his rationali- 
zation of his move may not be valid or 
logical. These reasons, or “causes,” 
spring from many aspects of life— eco- 
nomic, social, political, medical, and psy- 
chological. Moreover, these “causes” can 
occur in a great many combinations, 
with each element of each combination 
being able to vary in intensity from one 
person to another or from one time to 
another. But this is only one-half of the 
complexity. The migration response that 
is made— the new residence that is se- 
lected— is also a product of many 
aspects of life— economic, social, politi- 
cal, medical, and psychological. And the 
factors that determine these responses 
can also occur in a great many combina- 
tions and with variable intensity. 

If one were to compile a catalogue of 
the objective situations that stimulate a 
change of residence from one commu- 


nity to another, he would list the many 
events that may lead the person to re- 
view his whole economic, social, and 
personal position in his present resi- 
dence, to re-evaluate the advantages and 
disadvantages of moving to certain other 
residences that he regards as possibly 
acceptable alternatives, and possibly 
to reach a decision to move. 

Migration-stimulating situations for persons: 

1. Graduation from grammar school, high 
school, or college 

2. MaiTiage 

3. Lack of an offer of marriage 

4. Offers of good employment or better 
employment, or employment under 
c'onditions that satisfy some strong per- 
sonal wish (to travel, to attain more 
prestige, to pursue particular hobbies) 

5. News of bonanzas or good employment 
opportunities in other communities— 
gold rusfu's, distribution of free land, 
or coiistiuction of new factories and 
other establishments offering new jobs 

6. Acceptance of employment that re- 
quires routine movement— migratory 
agricultural workers, construction work- 
ers, oil-well drillers, etc. 

7. Development of proficiency in some 
specialty not marketable locally 

8. Transfer by employer from one branch 
establishment to another within the 
firm 

9. Sale of business or merger of businesses 

10. Loss of a farm through consolidation, 
mechanization, or bankruptcy 

11. liOss ol non-farm employment through 
layoff or discharge 

12. Prolonged receipt of low income or 
failure of income to increase, especially 
in comparison with known or believed 
situations elsewhere 

13. Retirement from the labor force 

14. Death of a spouse, parent, other rela- 
tive 

15. Military service 

16. Onset of pCKir health under conditions 
requiring institutionalization or special 
medical care 

17. Apprehension and conviction for a 
crime involving imprisonment 

18. Oppression and discrimination— politi- 
cal, racial, religious 
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19. Disaster in the community— droughts, 
floods, pestilence 

20. ‘"Invasion” of the community by per- 
sons of a different occupational, in- 
come, ethnic, or other type 

2 1 . Personal bonanzas— receipt of gifts, in- 
heritance of property 

22. Acute personal maladjustment in pres- 
ent community due to incompatability 
with employer, spouse, or close associ- 
ates 

23. Restlessness and wanderlust urges, per- 
haps arising from the incipient onset 
of mental ill-health or from emotional 
immaturity and desire to escape the 
necessity of assuming the social re- 
spoiisil)ilities of adulthood 

24. Social rejection by the community due 
to immoral or disapproved behavior— 
the ex-convict out of prison, the chronic 
alcoholic, the party to a public scandal 

25. Forced movement resulting from legal 
enactment 

This list could be supplemented by 

a second list of the situations that cause 

a migrant to choose to settle in a par- 
ticular community. 

Factors in choosing a destination: 

1 . Cost of moving 

2. Presence of relatives or close friends 

3. Possibility of living with relatives or 
close friends until “established” 

4. Definite offer of desirable employment 

5. Physical attractiveness of the commu- 
nity 

6. The climate and topography of sur- 
rounding countrvside 

7. Recreational, educational, and other 
community facilities 

8. The sex ratio, marital status, income 
level, occupational composition, othei 
traits 

9. Presence of special facilities or expand- 
ing employment opportunities in a mi- 
grant's field of competence 

10. Familiarity and knowledge— thiough 
previous visits, vacations, militar)' serv- 
ice, travel, reading 

1 I . Possibility of special assistance in lo- 
cating a job, attaining other advantages 
—relatives, friends, emplovment agen- 
cies 


12. Special subsidies— train fare, extra pay 
to move, etc. 

13. Hearsay information— reports of other 
migrants, newspaper advertisements, 
labor recruiters 

14. General prestige or reputation of the 
community 

15. Lack of alternative destinations 

Finally, still a third list could be de- 
vised of “socioeconomic conditions” that 
can stimulate or retard mobility among 
a population. These conditions are, in 
many cases, simply the objective situa- 
tion which the individual migrant ex- 
periences as a subjective migration- 
stimulating experience. 

Socioeconomic conditions affecting migra- 
tion: 

1. Major capital investments in new 
plants, equipment, or other facilities 
for producing goods or services. This 
provides new jobs, both in the construc- 
tion and in the operational phases. 

2. Major business recessions or depres- 
sions and fluctuations in the business 
cy(4e which alter the volume of em- 
ployment. 

3. Technological change, which renders 
obsolete many existing enterprises and 
creates many new enterprises. 

4. Changes in economic organization of 
enterprises which may destroy jobs at 
one place and create new jobs at other 
places. 

5. Provisions among a population for re- 
tirement, medical care, insurance for 
dependents. 

6. Provisions among a population for dis- 
seminating information about employ- 
ment opportunities at distant places. 

7. Regulations upon the movement of per- 
sons from one community to another. 

8. Living conditions in the community. 
This would include quality of housing, 
quality of community facilities and 
services, and quality of commercially 
provided commodities and services— at 
prices residents can afford. 

9. Degree of tolerance of ethnic, racial, 
religious, occupational, or other minor- 
ity groups. This includes the presence 
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or absence of "colonies” of such groups 
in potential receiving communities. 

10. Migration policy of the community. 
This may take the form of an active 
program to attract migrants or of un- 
official sanctions against "outsiders.” 
There may be an official policy pro- 
hibiting or regulating the number and 
types of persons that will be admitted. 

The above three lists provide a useful 
starting point from which to evaluate 
present knowledge about migration. 
The individual migrant may experience 
a stimulus to migrate as a subjective im- 
pression of socioeconomic conditions in 
his community. He may also have sub- 
jective reactions to his objective social 
and personal position in his community 
or to events that happen in his private 
life (deaths, marriages, etc.). By com- 
paring his position in the present com- 
munity of residence with envisaged or 
possible positions in other communities, 
using information about socioeconomic 
conditions in those communities, he ar- 
rives at a decision to move or remain. 
When this process is viewed behavioris- 
tically, it can be noted that a certain 
measurable incidence (rate) of migra- 
tion is associated with the occurrence of 
each of these situations or combinations 
of situations. 

To date, there have been compara- 
tively few opportunities to study migra- 
tion in terms of a framework such as that 
described above. The statistics that have 
been available have been compiled from 
official population registers, from a cen- 
sus question on migration, or by one of 
the indirect methods described in the 
preceding section. These data are sum- 
maries of the operation of migration- 
stimulating forces. In the absence of ex- 
plicit data concerning the migration- 
stimulating situations for individuals, it 
has been necessary to impute or infer 
these situations, using whatever infor- 
mation could be obtained. 

Much valuable work has been done in 
this tradition. Demographers have grad- 


ually perfected techniques which enable 
them to break each population change 
into its basic components, reproductive 
change (“natural increase”) and net mi- 
gration. The types of communities and 
the parts of the nation that are growing 
rapidly can now be known for any place 
that has had two or more reliable cen- 
suses. Estimates of the numbers (or net 
numbers) of persons who have moved 
from rural to urban areas or from one 
region to another are known for almost 
all of western Europe and for the United 
States and Canada. In several of the 
larger metropolises of Europe the com- 
ponents of growth arc known annually 
for each of several small subdivisions of 
the city and its environs (analogous to 
U.S. census tracts). This branch of mi- 
gration analysis generates information 
that is much in demand by city planners, 
transportation experts, marketing ana- 
lysts, housing officials, and many others 
who want to know where the popula- 
tion is growing fastest and at what rates 
and for what reasons. Such estimates 
can be made only if one has some objec- 
tive basis upon which to forecast or pro- 
ject migration. An excellent example of 
this type of migration research is Gladys 
K. Bowles's recent set of estimates of th(; 
net migration of the rural farm popula- 
tion, by age, sex, and color for each 
state economic area in the United 
States during the decade 1940-50 
(Bowles, 1956). 

Demographers have been much less 
fortunate in obtaining data for migra- 
tion streams. Although such information 
is potentially available from those na- 
tions having population registers, the 
task of tabulating the material in full 
detail has proved to be formidable and 
expensive. For this reason, such tabula- 
tions have been prepared only at infre- 
quent intervals if at all, and under these 
circumstances comparatively little in- 
formation has been obtained about the 
characteristics of migrants in each 
stream. Perhaps the most systematic re- 
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search on this subject has been done 
with Swedish and United States data. 
(See Dorothy S. Thomas, 1941; Bogue, 
Shryock, and Hoermann, 1957. ) 

TTie standard research design has 
been to correlate rates of migration ( in-, 
out-, and net) with known economic, so- 
cial, or other conditions in the various 
communities of destination or origin. 
Although systematic work of this type 
is less plentiful than the more descriptive 
migration-measuring work, sufficient re- 
search has been accomplished to build 
up a fairly good interpretation of "what 
happened and why” during recent inter- 
censal periods in at least a few nations. 
Full-scale demonstrations of what can 
be done in this area have only recently 
been made, and it is hoped that with the 
passage of time much more exploratory 
and analytical work of this type will be 
undertaken in nations throughout the 
world. 

Following is a short summary of basic 
propositions about migration that have 
emerged from research thus far. It is not 
an exhaustive list but is intended to be 
illustrative. It is subdivided into two 
sections: knowledge about migration 
streams and knowledge about selective 
migration. 

Knowledge about Mig^ration Streams 

Empirical research has supported the 
validity of each of the following general- 
izations: 

1. The rate of in-migration to a cen- 
tral point from each of several other 
points lying at a distance tends to vary 
inversely with the distance ( Zipf , 1949 ) . 

2. The rate of out-migration from a 
central point to each of several other 
central points lying at a distance tends 
to vary inversely with the distance (Zipf, 
1949). 

3. The amount of interchange be- 
tween any two areas is directly propor- 
tional to the product of the population 
of the two areas and inversely propor- 


tional to the distance between them 
(Zipf, 1949). 

4. Rates of net migration between two 
areas tend to be directly proportional to 
differences in level of living and in- 
versely proportional to the distance be- 
tween them (Mangus and McNamara, 
1943; Folger, 1953). 

5. If two areas are in different eco- 
nomic regions, the relationship between 
distance and number of migrants may 
be different from the relationship within 
an economically integrated area (Fol- 
ger, 1953). 

6. The number of persons going a 
given distance is directly proportional 
to the number of opportunities at that 
distance and inversely proportional to 
the number of intervening opportuni- 
ties (Stouffer, 1940). 

7. Areas of low level of living tend 
to be areas of net out-migration, while 
areas of high level of living tend to be 
areas of net in-migration (Goodrich, 
1936). 

8. The rate of migration between two 
communities varies with the type of 
community of origin and destination, the 
direction of migration, and the age and 
other characteristics of the migrant 
( Bogue and Hagood, 1953 ) . 

9. The rates of in-migration and out- 
migration in any community tend not 
to be independent of each other. A high 
rate of in-migration tends to be accom- 
panied by a high rate of out-migration 
( Bogue, Shryock, and Hoermann, 1957 ) . 

10. A very high proportion of all mi- 
gration streams is a flow between com- 
munities of the same type (urban to 
urban, farm to farm, etc.). In modern 
industrialized nations the urban-to-ur- 
ban flow may be larger than all other 
flows combined (Bogue, Shryock, and 
Hoermann, 1957). 

11. Migration streams tend to avoid 
areas of high unemployment and to flow 
with greatest velocity toward areas of 
low unemployment (Bogue, Shryock, 
and Hoermann, 1957). 



Internal Migration 


503 


12. The size, direction, and net eflFect 
of migration streams are not invariable, 
either in time or in place. Instead, they 
are highly sensitive to the social and 
economic changes that are occurring in 
the various communities of origin and 
destination ( Bogue, Shryock, and Hoer- 
mann, 1957). 

13. The regional pattern of net mi- 
gration tends to remain constant for 
several decades, presumably reflecting 
the continued action of a given set of 
redistributive forces ( Shiyock and 
Eldridge, 1947). 

The above generalizations suffer from 
four basic deficiencies: 

a) None of them specifies what the 
level or rate of movement will be under 
any given set of conditions, lliey merely 
specify how a given batch of migrants 
(number unspecified) will be appor- 
tioned among possible destinations. 
Such formulas have analytical “hind- 
sight” value in explaining the pattenis 
of past migration but are completely in- 
capable of estimating the amount of mi- 
gration to be expected at any given place 
in the future— even if the economic and 
other conditions that are expected to 
prevail at that date are fully specified. 

b ) Some of them arc inflexible in that 
they specify fixed relationships. In this 
sense, they are a throwback to the out- 
moded doctrine of migration ‘laws.” In 
a recent paper, Anderson (1955) has 
pointed out appropriately that empirical 
study may show that the equations ex- 
pressing these relationships are best 
expressed by writing some variables 
with a fractional or even a variable ex- 
ponent. 

c ) These hypotheses are not mutually 
exclusive. Nor are the facts of migration 
expressed in such a way that the com- 
mon element in the various alternative 
formulations is controlled, thereby per- 
mitting explicit comparative tests. 

d) Each of these formulations is ad- 
mittedly incomplete. Under test, they 
account for not more than 35 to 50 per 


cent of the observed variance in migra- 
tion streams among areas. Yet each is 
not expressed in a context that facilitates 
the introduction of additional variables. 

In a recent study, Bogue, Shyrock, and 
Hoermann ( 1957 ) suggest that marked 
improvements in the study of migration 
streams can be made if analysts cease 
using numbers of migrants, in-migration 
rates, out-migration rates, or net migra- 
tion rates and employ instead a measure 
of relative stream velocity, defined as 
follows: 




or V = 


M 



where 


V = the rate of flow ( velocity ) of the 
migration stream, 

M ~ the number of migrants in the 
stream, 

Po -- the population in the area of origin, 

P,i — the population in the area of desti- 
nation, 

Pt ~ the total population of all potential 
areas of destination, including the 
area of origin. 


This is an abstract measure that takes 
the viewpoint neither of the place of 
origin nor of destination. The same re- 
sult is obtained by using either the in- 
migration or the out-migration rate. 

The important tiling accomplished by 
this expression is control of the common 
elements in the above formulations, 
thereby permitting the expression to be- 
come a dependent variable rather than 
an explanation. The quantity V can then 
be subjected to a multiple-variable 
analysis in which distance, intervening 
opportunities, levels of living, regional 
location, and type of community are 
considered simultaneously. Furthermore 
( and what is more important ) , into this 
context it would be possible to insert 
several additional variables simultane- 
ously that quantitatively express the so- 
cioeconomic conditions affecting migra- 
tion. These additional items should 



504 


The Study of Population 


express conditions in the community of 
origin, conditions in the community of 
destination, and differences between 
tliese communities and other possible 
destination communities. Moreover, this 
formulation permits the forecasting or 
projection of future volume of migration, 
given specified conditions and estimated 
future sizes of the communities in- 
volved. Another promising line of study 
would be to attempt to explain, by multi- 
ple-variable analysis, the quantity ( 

Vfo), where Va and Vb are the velocities 
of the two streams flowing in opposite 
directions between pairs of communities. 

Knowledge about Differential 
Migration 

In this branch of study the focus of 
attention has been upon the problem of 
attempting to state in what respects and 
by how much migrants differ from the 
general population and (more specifi- 
cally ) how they differ from the commu- 
nity from which they depart and the 
community at which they arrive. Here, 
too, the earliest concern was to find in- 
flexible laws or differentials that always 
held true— and here too the search was 
most disappointing. Only one migration 
differential seems to have systematically 
withstood the test— that for age. The fol- 
lowing generalization has been found to 
be valid in many places and for a long 
period of time: (1) Persons in their 
late teens, twenties, and early thirties 
are much more mobile than younger or 
older persons. Migration is highly as- 
soeiated with the first commitments and 
acts of adjustment to adulthood that are 
made by adolescents as they mature. 
But even this is quite variable; in some 
streams of migration there is a much 
higher proportion of older people and 
children than in other streams. For ex- 
ample, the stream of migrants arriving 
in a great metropolis tends to be highly 
coneentrated in the ages 20-29, where- 
as the movement from the central citv 


to the more distant suburbs tends to be 
a phenomenon that has a very high in- 
cidence among parents just getting their 
second or third child— ages 25--35. 

Almost all of the migration differen- 
tials that one cares to state can be shown 
to have important exceptions. Following 
are five additional differentials that are 
valid at the present time in the United 
States population: (2) Men tend to be 
more migratory than women, especially 
over long distances and when the con- 
ditions at the destination are insecure or 
difficult. ( 3 ) The rate of migration from 
an area tends to vary inversely with the 
genera] level of educational attainment 
in that area. (4) Persons with profes- 
sional occupations are among the most 
migratory segments of the population, 
while laborers and operatives are much 
below average in the degree of their mo- 
bility. (5) Unemployed persons are 
more migratory than employed persons. 
(6) Negroes are less migratory than 
white persons. 

When we examine the characteristics 
of migrants in the streams between par- 
ticular communities, we find frequent 
exceptions to all of these generalizations. 
If we weire comparing tlie composition 
of the stream with the composition of 
the population of the whole nation, this 
would be expected because only persons 
with certain characteristics are available 
to move out of certain types of commu- 
nities. For example, differential 3 would 
not apply to the very large volume of 
migration now pouring from the most 
rural areas of the state of Mississippi be- 
cause Mississippi has comparatively 
fewer educated people to export than 
other states. During the depression years 
unemployed persons tended to be less 
migratory than employed persons. Im- 
mediately after World War II, Negroes 
were more migratory than whites. When 
the West was being opened up, the mass 
of migrants reportedly were not the pro- 
fessional and white-collar group, as now, 
but were common laborers seeking to 
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become owners of farms. The recent re- 
moval of sharecroppers from plantation 
areas in the South has fed large numbers 
of older persons, semiliterate persons, 
and unskilled persons into the migration 
streams flowing toward the large metro- 
politan centers. 

A little reflection convinces one that 
the search for universal migration differ- 
entials not only is doomed to failure but 
also fails to appreciate the reasons for 
migration selectivity. If migration arises 
from basic change and the need for ad- 
justment and readjustment, then the 
streams of migration at any moment of 
history must be composed of persons 
who are actually executing the social 
changes that are taking place and who 
are, so to speak, “victims of circum- 
stance.” Migrants must be expected to 
reflect, in their characteristics, the social 
and economic changes that are taking 
place. Because these changes vary from 
place to place and from time to time, 
it is to be expected that the character- 
istics ot migrants cannot remain fixed. 

This does not mean that the study of 
differential migration is not a useful 
branch of demographic study; the re- 
verse is tnie. It is only by studying selec- 
tive migration that one can comprehend 
how particular changes in population 
composition have occurred. By studying 
the characteristics of migrants, one can 
gain deeper insights into the nature of 
changes that are occurring in the places 
of origin and of destination. By noting 
the relationships between the type of 
selectivity and the type of change that 
is occurring, one can gradually develop 
principles of selectivity that can be used 
to predict the future selective course of 
major types of migration. 

NEXT STEPS IN RESEARCH 

One of the most important next steps 
in migration research is to stop over- 
simplifying the migration situation and 
underestimating its variability from 
place to place and over time. Because 


we have had access only to mass data, 
which yield only averages and rates for 
gross groupings, we have adopted mod- 
els that are completely inadequate to 
lead to a body of profound and precise 
generalizations. For example, some of us 
have approached human migration as 
one would approach the study of the 
migration of birds or the dispersion of 
insects from a common source. Others 
have likened migration to the funda- 
mental laws of descriptive mechanics, 
gravitation, or electrostatics. Still others 
have set up models that (implicitly or 
explicitly) assume that all migration is 
of only one of the types that have been 
listed. For example, the hypothesis of in- 
tervening opportunities implicitly takes 
as its model the semi-attentive shopper 
or half-informed job-seeker. In analyz- 
ing migration and distance, we do not 
know whether it is the cost of moving, 
the radius within which communication 
about job openings is effective, famili- 
arity with the locality, or other variables 
that are responsible. To write the equa- 
tion for a curve that fits the data without 
comprehending the underlying mecha- 
nisms is not scientific explanation but 
simply a form of curve-fitting. To use 
it as an explanation is simply extrapola- 
tion of past trends. The work that has 
been performed using these perspectives 
has served the very useful purpose of 
(a) demonstrating that migration is a 
non-random phenomenon and hence is 
subject to scientific explanation; (h) 
showing that human migration is not 
unique but shows several common ele- 
ments with other types of migration, and 
(c) indicating the magnitude of the 
spatial and physical aspects of move- 
ment and some of their practical impli- 
cations. 

A recommended first step is to expand 
and refine the lists of factors affecting 
migration and then to measure the rate 
of migration associated with each of 
these items for several different sub- 
groups in several different types of com- 
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munity. Variables from each of these 
lists should be cross-tabulated with each 
other and with those from the other lists. 
Little, if any, of this information is avail- 
able from oflBcial sources. It could be 
obtained only by making special surveys. 
There has been a mistaken tendency 
to equate “objective” demographic re- 
search with the secondary analysis of 
official statistics in bound volumes and 
to equate “subjective” or “attitudinal” 
research with special sample surveys. 
This is a completely mistaken and preju- 
diced point of view. Registration records 
and census questions do not produce 
information about many of the objective 
situations that must receive central at- 
tention before a comprehensive theory 
of migration can be developed. Special 
surveys oflFer the only prospect of obtain- 
ing this information.^ No attention need 
be given in these surveys to the social 
psychology of migration— the decision- 
making process— although this is itself 
an important unstudied aspect of the 
subject. 

Another great need in migration re- 
search is a pooling of ideas among the 
several branches of mobility analysis. At 
the present time some provocative work 
is being done in the field of labor mobil- 
ity (Kitagawa, 1953; Palmer, 1954; Ro- 
goff, 1953 ) . Much research energy is also 
going into the study of social mobility, 
the change of status from one social 
class to another ( Glass, 1954 ) . The study 
of migration shares common concepts 
and common methodological problems 
with these other fields. A systematic re- 
view of the concepts, methods, and re- 
search designs in these other fields 
should produce a common set of princi- 
ples for the study of mobility and change 
of many types. This is especially impor- 
tant because the few exploratory studies 
that have been undertaken have shown 
that migration is intimately related both 
to labor mobility and to social mobility. 

3 A similar statement could be made for the 
other major branches of demography. 


Several rather specific recommended 
lines of research have already been of- 
fered in the above review of previous 
research. Some additional ones can be 
enumerated: 

a) There is need for a fuller exploita- 
tion of existing data relating to migration 
streams and selective migration. Much 
information has already been tabulated 
and remains underanalyzed. Arrange- 
ments for additional tabulations could 
be made not only in the United States 
but in several other nations. 

b) Methodological studies in multi- 
ple-variable analysis need to be made. 
Migration, perhaps more than most top- 
ics in demography, demands research 
designs that take into account several 
variables simultaneously. The method- 
ology now available for this kind of 
analysis is not fully satisfactory. 

c) There is need for comparative in- 
ternational studies of internal migration. 
The rural-urban migration experience of 
several nations, when compared and 
generalized, could contribute much to 
demographic theory and would be of 
value in trying to predict the possible 
future course of events in other coun- 
tries. 

d) An unexplored and exciting op- 
portunity for migration research lies in 
the study of the process of accommoda- 
tion and adjustment of migrants to the 
new community. Strangely enough, de- 
mographers have focused upon migra- 
tion only as a component of immediate 
population increase and have not studied 
its fuller implications. They implicitly 
assume, for example, that when high- 
fertility populations move into the urban 
environment their birth rates fall. But 
how long a period is required, the extent 
to which this happens, and which types 
of migrants are most and which are least 
affected are all topics about which there 
is little information. We have concen- 
trated much on the migrant as a new- 
comer and as a social problem and have 
given too little attention to migration 
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as a vehicle of long-run change in demo- 
graphic processes. An application of the 
rapidly developing longitudinal analysis 
approach ( the study of real cohorts ) to 
the study of migration could make an 
outstanding contribution in this area. 
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22. International Migration 

BRINLEY THOMAS 


In making a brief survey of the state 
of knowledge in any field, one must of 
necessity exercise restraint, but however 
careful the writer may be, there is always 
the danger that his own special interests 
will color his vision. This chapter is con- 
fined to modem migration movements, 
i.e., since the beginning of the nineteenth 
century. “Migration” is defined in this 
chapter as the movements (involving 
change of permanent residence) from 
one country to another which take place 
through the volition of the individuals 
or families concerned; forced popula- 
tion transfers, important though they 
hav(^ been, receive only the briefest men- 
tion. The sociological approach to the 
study of international migration, e.g., the 
contribution to the analysis of the prob- 
lems of assimilation, is not covered in 
this chapter. It would be impossible to 
do justice to this important aspect within 
the compass here allowed. Finally, it 
would be idle to expect unanimity on 
the range of the generalizations that can 
be made in this branch of demography. 
In the section devoted to the existing 
state of knowledge, it has been thought 
desirable to survey the area where in- 
teresting work is being done rather than 
to limit the treatment to questions where 
reasonably satisfying answers have al- 
ready been found. 

DATA 

Historical Development of Data 

The evolution of records of interna- 
tional migration may be loosely divided 
into four phases corresponding to the 
changing preoccupations and policies of 


sovereign states. In the initial phase, 
covering roughly the first three-quarters 
of the nineteenth century, international 
movements of people were for the most 
part unrestricted, and the statistical rec- 
ords were by-products of legislation or 
administrative arrangements introduced 
for some other purpose, e.g., acts to reg- 
ulate shipping (the United Kingdom 
and the United States), population reg- 
isters kept by communal or ecclesiastical 
authorities (Belgium, Holland, and Swe- 
den), or returns supplied by transport 
agencies and shipping companies con- 
cerning their contracts (Denmark and 
Switzerland ) . 

As soon as states began to encourage 
or discourage the movement of certain 
categories of migrants, a demand arose 
for statistical information which would 
serve the purposes of policy. Each coun- 
try tended to develop its statistics in the 
light of its own objectives; differences 
in concepts and in methods of collec- 
tion and tabulation became more pro- 
nounced, and no attention was given to 
the need for defining an “international 
migrant.” In the third phase, some gov- 
ernments established separate machin- 
ery for differentiating migrants in the 
strict sense of the term from other cate- 
gories of international travelers. Finally, 
through the efforts of the International 
Labor Office and the Population Com- 
mission of the United Nations, the path- 
breaking task of surveying the hetero- 
geneous array of national statistics was 
carried out, and for the first time it be- 
came possible to present limited inter- 
national tabulations. In the course of this 
work the difficulties of securing interna- 
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tional comparability were found to be 
considerable. 

Nature and Sources of Data 

There are six main categories of mi- 
gration data: statistics based on control 
at ports, control of land frontiers, pass- 
ports, population registers, transport 
contracts, and coupons detached from 
certain documents. A significant differ- 
ence may be noted between Europe and 
other continents. In the countries of 
North America, South America, Asia, 
and Africa there is a remarkable uni- 
formity in method of collecting statistics; 
almost without exception it is done at 
frontiers and ports. The countries of 
Europe, however, have among them 
adopted every possible kind of system 
(United Nations, Population Division, 
1949, Table 1, p. 8). 

Port statistics.— This source has been 
in use in all parts of the world. In the 
United Kingdom it began with the Pas- 
sengers’ Act of 1803, which sought to 
alleviate the terrible hardships endured 
by emigrants sailing across the Atlantic. 
TTie act set a limit to the number of pas- 
sengers which vessels were allowed to 
carry— one person for every two tons of 
unladen capacity. Masters of ships were 
required to present lists of their passen- 
gers to the customs authorities before 
they could receive clearance papers. 
Similarly, in the United States the Act of 
1819 decreed that vessels arriving from 
foreign ports should furnish the collec- 
tors of customs with lists of passengers. 

The chief advantage of port statistics 
is that they are collected at points where 
supervision is fairly easy, and they relate 
to specific times of departure and arrival. 
There are, however, a number of pitfalls. 
Some countries have simply included 
passengers traveling on emigrant ships 
or in the steerage class; this was the 
practice in the port of Hamburg up to 
1924. It was not until 1912 that the Brit- 
ish Board of Trade made a distinction 
between outward passengers who were 


genuine emigrants and those who were 
not; a migrant was defined as a passen- 
ger who declared that he had lived for 
a year or more in one country and in- 
tended to settle down for a year or more 
in another country. In Hamburg after 
1924, passengers of all classes going to 
America with immigration papers were 
classified as emigrants, and German- 
born residents of the United States re- 
turning to that country were excluded. 
As a result of this change, the German 
and American figures of emigrants from 
Germany to tlie United States showed 
hardly any difference. 

In the second half of the nineteenth 
century the volume of international mi- 
gration increased so much that some 
governments found it necessary to intro- 
duce controls, and this concern over the 
quantity and quality of the flow of mi- 
grants led to greater attention to the 
adequacy of port statistics. In the United 
States an act was passed in 1882 with the 
object of excluding undesirable classes 
of aliens, such as criminals and paupers. 
The contract labor laws of the eighties 
aimed at keeping out aliens arriving ‘'un- 
der contract or agreement . . . express or 
implied, made previous to the importa- 
tion of such aliens ... to perform labor 
or service of any kind in the United 
States, its territori(‘S or the District of 
Columbia.” In 1892 the Bureau of Immi- 
gration was set up with its own officials 
at the ports, and in that year the author- 
ities began to define immigrants as aliens 
declaring their intention to live perma- 
nently in the Untied States. The increas- 
ing inflow from southern and eastern 
Europe prompted the introduction in 
1899 of a classification of immigrants 
into racial groups by country of last resi- 
dence. Interest was also aroused in the 
number of people leaving the United 
States. From 1868 to 1907 the informa- 
tion was based on returns made volun- 
tarily by shipping companies showing 
the number of passengers departing for 
foreign countries outside North Amer- 
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ica; in 1907 the statistics of emigration 
were put on the same footing as those 
of immigration. 

The refinement of port statistics in the 
United States lagged far behind the 
needs of the legislators. It is salutary to 
recall the conditions under which the 
records were actually collected at the 
busiest ports. The following statement 
was made to the Industrial Commission 
on October 12, 1899, by an oflBcial who 
had been Commissioner of Immigration 
at the port of New York, March, 1893— 
August, 1897. 

I assumed charge of Ellis Island on the 
1st of April 1893, just during the time when, 
ill view of the new law about to take effect, 
there was an immense immigration into our 
country. ... I had an opportunity during 
this time of acting under the old law . . . and 
1 found, especially in looking up the old 
records which were all kept on Ellis Island, 
that while the few registry clerks in the 
office were supposed under the old law to 
take a statement from the immigrants about 
their nationality, destination and ages, as a 
matter of fact whole pages did not contain 
any reply to any of these points. They were 
nothing more than an index of names of 
people arriving at the port. It was, as a 
matter of fact, physically impossible for 
these people— the port officers— to do more. 
There weie but a few of them who had to 
register sometimes 4000 or 5000 in a day. 
Now, under no circumstances could it be 
expected from them that they could exam- 
ine the immigrants as to all these specific 
points, and put them down, and then expect 
that when through with the day’s work thev 
would make up the statistics [United States 
Senate, 1901, p. 179]. 

Port statistics can be very misleading 
unless the passenger lists distinguish 
clearly between passengers who are mi- 
grants or transmigrants and other inter- 
national travelers. 

Land frontier statistics.— Control at 
land frontiers is far less effective than 
at seaports. Where passports are com- 
pulsory only for emigrants, one can 
expect a great deal of clandestine move- 


ment. Continental frontiers cannot pos- 
sibly be watched at every point, par- 
ticularly where there are no natural 
geographical barriers. It has become in- 
creasingly the practice to carry out in- 
spection on the trains. A striking exam- 
ple of the unreliability of this source is 
the fact that in the years 1920-25 the 
statistics of Mexico recorded 489,748 
Mexican immigrants re-entering the 
country from the United States, whereas 
American figures showed only 38,740 
Mexicans crossing the frontier to their 
country of origin (International Labor 
Office, 1932, p.67). 

Passport statistics.— The utility of data 
based on passports varies widely accord- 
ing to the rules regarding their validity 
—whether passports are obligatory only 
for migrants and whether they are nec- 
essary only for certain countries or for 
certain voyages. Passports were one of 
the earliest sources of migration statis- 
tics, but this source can no longer be 
regarded as trustworthy. No country 
could have had a more efficient system 
of passport statistics than Hungary be- 
fore World War I, and yet in the four 
years 1910-13 the number of Hungarian 
emigrants shown by this source (315,- 
498) was far below the number (433,- 
230) recorded by European port statis- 
tics (International Labor Office, 1932, 
p. 34). 

Population register statistics.— Com- 
munal registers kept by local or ecclesi- 
astical authorities enable an accurate 
count to be made of changes in residence 
as well as of births and deaths. The sys- 
tem was first established in Holland in 
1849, and it was elaborated until by 1922 
every commune was responsible for re- 
cording a wealth of detail relating to 
nationality, date of arrival, last resi- 
dence, date of departure, and future 
residence. These registers can be made 
to yield important demographic facts 
about aliens as distinct from citizens and 
about external as distinct from internal 
migration. External migration can be di- 
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vided into intracontinental and intercon- 
tinental movements. The figures are col- 
lected by ofiicials who are in a position 
to insure accuracy. Unfortunately, much 
of this valuable information is buried 
out of sight in the published totals of 
outward and inward movements. 

The Swedish registers, excellent as a 
source of data on births and deaths, were 
disappointing as a basis for external mi- 
gration figures. The extent of tlieir cov- 
erage varied from period to period; for 
example, after 1893, when emigration 
status ceased to carry exemption from 
military service, the totals seriously un- 
derstated the real outflow. ( See G. Sund- 
barg, 1910, pp. 250-52. ) 

One of the weaknesses of registers is 
that they often fail to distinguish be- 
tween temporary migration and short- 
period tourist travel. This is part of an 
unavoidable difliculty whenever statis- 
tics are based on declarations of inten- 
tion. Nevertheless, such are the advan- 
tages of population registers that this 
source has been proposed by the United 
Nations Population Commission (1949) 
as a possible substitute for frontier sta- 
tistics in countries where such a change 
is feasible. 

Transport contract statistics.— Figures 
obtained from copies of contracts fur- 
nished to the authorities by shipping 
companies are often deficient. Some- 
times they fail to separate migrants from 
other travelers (transit migrants from 
residents of a country), and it is fre- 
quently impossible to trust the informa- 
tion about countries of last residence and 
future residence. 

Statistics of detachable coupons from 
special documents.— When migrants are 
supplied with travel documents contain- 
ing detachable coupons, the whole mi- 
gratory history can be recorded in a 
manner combining the advantages of 
passport and frontier control statistics. 
The difficulty is that since the coupons 
must carry a host of necessary particu- 
lars, the system would be too cumbrous 
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to administer. The International Confer- 
ence of Migration Statisticians in 1932 
urged that the best way of measuring 
international migration would be to in- 
troduce a generally recognized identity 
document for migrants. This ambitious 
solution ignores the stubborn facts of 
state sovereignty which lie at the root 
of the problem of statistical comparabil- 
ity. The real task is to make heterogene- 
ous systems yield reasonably compara- 
ble answers. In the words of a United 
Nations report (Population Division, 
1949, p. 11) . . uniformity is not per- 

haps so desirable as equivalence of the 
information recorded on the documents, 
taking into account different connota- 
tions of the same words in the different 
countries, and different types of ques- 
tions that may be required to elicit the 
same information undcT different con- 
ditions.” 

Problems of Definition, Classification, 
and Comparability 

It is a melancholy fact that statistics 
of international migration are no better 
now than they w(‘re a quarter of a cen- 
tury ago, when they were reviewed by 
the International Labor Office in Statis- 
tics of Migration: Definitions, Methods, 
Classifications (1932). All that can be 
claimed is that there is a more wide- 
spread appreciation of what is desirable. 

The basis on which everything else 
depends is a count of all departures and 
arrivals of civilian travelers, and these 
grand totals must be classified in such 
a way that the number of genuine mi- 
grants can be separated. The following 
scheme would command wide agree- 
ment among experts. ( See United Na- 
tions, Statistical Office, 1953, p. 17.) 

Arrivals from other countries 

1. Permanent immigrants, i.e., non-resi- 
dents (nationals and aliens) intending 
to remain for more than one year. 

2. Temporary immigrants, i.e., non-resi- 
dents intending to take up an occupation 
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remunerated within the country for a 
period of one year or less. Their de- 
pendents are placed in category 3. 

3. Visitors, i.e., non-residents intending to 
remain for one year or less without en- 
gaging in an occupation remunerated 
within the country (including their de- 
pendents). 

4. Residents (nationals and aliens) return- 
ing after being abroad for not more than 
one year. 

5. Total arrivals (sum of categories 1-4). 

Special groups.— Included in the above cate- 
gories are groups which need to be 
shown separately, e.g., refugees, trans- 
ferred populations, immigrants given 
special facilities such as government fi- 
nancial assistance, participation of inter- 
governmental organizations in cost of 
passage, facilities under bilateral or mul- 
tilateral agreements. 

Departures to other countries 

1. Permanent emigrants, i.e., residents (na- 
tionals and aliens) intending to remain 
abroad for more than one year. 

2. Temporary emigrants, departing de- 
pendents are placed in category 3. 

3. Visitors departing, including their de- 
pendents. 

4. Residents (nationals and aliens) intend- 
ing to remain abroad for one year or less. 

5. Total departures (sum of categories 1- 

4). 

Special groups— A classification similar to 
that under arrivals. 

A general view of the actual perform- 
ance of countries is given in Table 45. 
(See United Nations, Population Divi- 
sion, 1949, p. 25.) 

The essential point about a permanent 
migrant is that he is changing his coun- 
try of permanent residence; without this 
information it is impossible to distin- 
guish migrants from other international 
travelers. Only sixteen out of forty-five 
countries publish a classification of emi- 
grants by country of intended future 
residence or destination, and only seven- 
teen give a classification of immigrants 
by country of last residence or origin. 
Only sixteen countries distinguish con- 


tinental and intercontinental immi- 
grants, and only ten distinguish conti- 
nental and intercontinental emigrants. 
Although data on country of birth or 
nationality of migrants are more abun- 
dant, they cannot be regarded as a cor- 
rect indication of country of last resi- 
dence. Even greater difiiculties are 
encountered in trying to compare na- 
tional statistics which group persons 
according to “race” or ethnic origin. A 
detailed age classification of migrants 
by sex is available for twenty-two coun- 
tries; but, owing to diversity of presenta- 
tion, only eleven of these countries could 
yield a distribution such as: 0-14, 15-19, 
20-24, 25-29, 30^9, 40-49, 50-59, 60 
and over. 

A major task of demographic analysis 
is to assess the impact of international 
migration on the population structure of 
sending and receiving countries. For this 
purpose it is necessary to have tabula- 
tions of migrants by marital status com- 
bined with distributions by sex and age. 
Sixteen countries give infonnation on 
marital status, but in nine of them it is 
not combined with an age grouping, and 
in five there is no combination with sex. 
The omissions in these figures can some- 
times be remedied by resorting to the 
distribution of migrants by occupation, 
where a distinction is drawn between 
economically active persons and their 
dependents. However, the only effective 
means of securing reliable primary data 
in this field is by sampling. (See, for 
example, the interesting analysis of the 
family structure of the emigrants from 
the United Kingdom, 1946-^9, given by 
Dr. J. Isaac in British Post-War Migra- 
tion, 1954, pp. 42-49.) 

Data on the economic characteristics 
of migrants suffer from unavoidable 
weaknesses arising partly out of the un- 
reliability of statements regarding “in- 
tended employment” and partly out of 
the fact that classifications which serve 
well in national statistics are often not 
applicable to migration statistics. Un- 
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fortunately, it is almost impossible in a and the pace of improvement will nec- 
number of countries to decide whether essarily be slow, 
the grouping is occupational or indus- 
trial. ( Details regarding the coverage Adjustment of Data 
and content of migration statistics in The data discussed above are all di- 
various countries are given in United rect records of migration movements. 
Nations, Population Division, 1949, pp. Some of their deficiencies can be rem- 
26-37.) edied by applying appropriate methods 

From the above summary it is clear to population census figures of forcign- 

TABLE 45 

Tabulations of Migration Statistics for Different Countries 


Emigration 

Countries giving any data 41 

Total numbers of emigrants 
Countries giving data for 

Nationals and aliens without distinction . . 29 

Nationals and aliens separately. . . 1 

Nationals only 7 

Aliens only ... 4 

Countries giving data for: 

Continental and intercontinental emigra- 
tion without distinction 25 

Continental and intercontinental emigra- 
tion separately 10 

Continental emigration only 2 

Intercontinental emigration only . . 4 


Classifications by country of intended 
future residence j or destination 
Countries giving any data by this classifica- 


tion 16 

Countries giving the classification for: 

Nationals and aliens without distinction . 1 1 

Nationals and aliens separately 0 

Nationals only 4 

Aliens only 1 

Classifications by sex and age 
Countries giving any data by this classifica- 
tion ... .... 12 

Countries giving the classification for; 

Nationals and aliens without distinction 9 

Nationals and aliens separately 0 

Nationals only 2 

Aliens only ... 1 


that serious problems of comparability 
are encountered in regard to total num- 
bers of migrants in different countries 
and subdivisions according to various 
characteristics. This is particularly true 
of the countries of the Far East, where 
past records are so scanty that even the 
most elementary statistical analysis of 
migration has to be confined to recent 
decades. The problems to be sur- 
mounted are complex and deeply rooted. 


Immigration 

Countries giving any data 42 

Total numbers of immigrants 
Countries giving data for: 

Nationals and aliens without distinction 27 

Nationals and aliens separately 1 

Nationals only 6 

Aliens only . . 8 

Countries giving data for. 

Continental and intercontinental immigra- 
tion without distinction . . 22 

Continental and intercontinental immigra- 
tion separately 16 

Continental immigration only. 2 

Intercontinental immigration only 2 


Classifications by country of last 
residence or origin 

Countries giving any data by this classifica- 


tion . . 17 

Countries giving the classification for; 

Nationals and aliens without distinction 9 

Nationals and ahens .scjiarately f) 

Nationals only 4 

Aliens only . 4 

Classifications by sex and age 
Countries giving any data by this classifica- 
tion ... .15 

Countries giving the classification for- 

Nationals and aliens without distinction 8 

Nationals and aliens sejiarately . 0 

Nationals only 2 

Aliens only .... .3 


bom. The evolution of statistics of aliens 
in the censuses of various countries re- 
flects phases similar to those noted in 
the history of migration sources. In the 
era of unrestricted migration and no 
discrimination ( as between nationals 
and aliens ) , governments had no interest 
in collecting information about legal na- 
tionality; it is rare to find statistics on 
this subject in the censuses of the early 
nineteenth century. Even in the second 
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half of the century the only countries born, see Kuznets and Rubin, Immigra- 
which included such a question in the tion and the Foreign Born, 1954, Part 
census forms were those where alien ele- III, “Statistical Methods and Problems,” 
ments in the population were of some and the Appendixes, pp. 50-104. See also 
significance, e.g., France (1851), Nor- Brinley Thomas, Migration and Eco- 
way (1855), and Germany (1871). The nomic Growth, 1954, Appendix 1, “A 
practice in the United Kingdom was to Method of Estimating Net Migration 
ask a question about place of birth. The from Population Census Data,” pp. 242- 
modern census classifications by legal 52.) 

nationality, ethnic origin, country of Port statistics of the movement of 
birth, and race are fully reviewed and passengers need to be subjected to cer- 
critically assessed in the admirable in- tain tests if they are to be used as time 
quiry by the International Labor Office, series. It is necessary to discover how 
World Statistics of Aliens, A Compara- reliable they are as an index of changes 


TABLE 46 

United Kingdom: Adjusted Balance of Migration 1871-1911 
(Nearest 'Thousand) 


Censu« 

Net Loss 
by Migration 
(Census FiRurcb'^ 

Outward 
Balance of 
Citizens (Board 
of Trade Pas- 
senger F igures) 

Estimated 
Inward 
Balance 
of Aliens 

Adjusted Outward 
Balance of Citi- 
zens and Aliens 
(Column 2 
minus 
Column 3) 

Decade 

(1) 

(2) 

(3) 

(4) 

1871-81 . 

918 

1 ,030 

62 

968 

1881-91 

1,557 

1,650 

95 

1 ,555 

1891-1901 

586 

(m 

177 

513 

1901-11. 

1 ,083 

1,5(K) 

116 

1,384 


tive Study of Census Returns 1910- in the migratory stream over a long peri- 
1920-1930 (1936). od. Possibilities of adjustment are illus- 

One of the first questions which a trated in Table 46. 
demographer in this field asks is how The most accurate estimate of external 
much of the population growth of a migration is obtained from the excess 
country has been due to immigration and of births over deaths minus the decennial 
how much has been due to the natural increase in the enumerated population, 
increase of the residents. Tlie main part This is shown for the United fcngdom 
of the adjustment required in this opera- for the four decades 1871-1911 in Table 
tion is the use of life-table projections to 46, column 1. The recorded outward 
calculate the number of survivors: the balance of passenger citizens, based on 
number of survivors through a decade is statistics collected at the ports, is shown 
compared with the number of people in column 2, and the dilferences between 
enumerated at the end of a decade. An these totals and those in column 1 call 
instructive example of this kind of work for explanation. First, British passenger 
may be seen in Nathan Keyfitz' (1950) figures do not cover movements to and 
population balance sheet for Canada, from the continent of Europe. Second, 
1851-1950, shovdng the number of the omission of aliens from these pas- 
births, deaths, immigration, and emi- sengcr statistics can be remedied by tak- 
gration in each decade. (For the recon- ing the number of foreign-boni enumer- 
ciliation of the United States figures of ated in the United Kingdom at each 
immigration and emigration with popu- census and estimating the number of 
lation census data on resident foreign- survivors from decade to decade; the 
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decennial inward balance of aliens ar- 
rived at in this way is given in column 
3. The adjusted outward balance of citi- 
zens and aliens in each decade ( column 
4) does not diverge much from column 
1 except in the decade 1901-11, and that 
discrepancy is probably due to tlie in- 
complete coverage of cabin passengers 
and the inclusion of a certain number 
of alien transmigrants as British. ( For an 
extended analysis see Brinley Thomas, 
1954, pp. 50-52.) 

British statistics of aggregate net pas- 
senger movement (i.e., for the period 
ending in 1912 ) are a good index of the 
course of total net emigration, but for 
individual countries of destination these 
figures are not to be trusted. Nor is it 
advisable to rely on land frontier sta- 
tistics for a picture of international mi- 
gration within a continent. The only way 
to arrive at a fairly reliable estimate of 
migration balances within Europe is to 
use the census classifications of persons 
by place of birth or political nationality. 
(See Kirk, 1946, chap, vi.) Valuable in- 
formation may also be obtained from 
specific inquiries, such as the census of 
aliens taken in France in 1945 and the 
sampling experiments made in various 
countries, e.g., Ireland, Canada, and the 
United States. 

MEIHODS 

The methods which have been used 
in the study of international migration 
may be grouped under the usual three 
heads— historical, theoretical, and em- 
pirical. Historians of the subject have 
gathered together the basic facts about 
movements of population through the 
ages, and comparisons have been made 
between the experience of different 
countries and different periods. Theo- 
rists have applied a variety of methods, 
including comparative statics, cyclical 
analysis, process or period analysis, 
econometric models, and models of 
growth. Finally, there are the empirical 
studies embracing a wide range of sta- 
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tistical methods. The latter are of special 
interest, but they are not easy to classify. 
An enumeration of the main approaches 
in this category would include sampling, 
analysis of structure, time-series anal- 
ysis, measurement of differentials, and 
sociological or socioeconomic analysis of 
processes of absorption. 

Historical Methods 

The fruits of the historical method 
are important in that they prevent the 
demographer from forming an unduly 
narrow conception of his problems. It 
is particularly useful for an investigator 
concemed with time-series analysis to 
be able to place his statistics against a 
full historical background. A vital ques- 
tion, for which the historical method is 
indispensable, is the (‘xtent to which po- 
litical and institutional factors, legisla- 
tive changes, technical innovations, or 
movements in public opinion have influ- 
enced the course of international mi- 
gration. It is necessary to assess the 
causal significance of such factors as the 
disappearance of serfdom in Europe, the 
abolition of slavery, political or religious 
persecution, various systems of land 
tenure and inheritance, the evolution of 
transport, innovations in agriculture and 
industry, the policies of shipping com- 
panies, the development of savings 
banks, and the nuians of transmitting 
emigrants' remittances. Studies both of 
the determinants and of the conse- 
quences of migration must be firmly es- 
tablished on a bedrock of historical 
scholarship. Outstanding as pioneer in 
this field was the English historian. Arch- 
deacon W. Cunningham (1897), and a 
notable contribution was also made by 
M. L. Hansen (1940). 

Theoretical Methods 

The formulation of questions to be 
addressed to the empirical data neces- 
sarily entails model-building. Lurking 
behind most inquiries into international 
migration is the shadowy and elusive 
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concept of "optimum population.” In the 
interests of precision, the investigator 
must first insure that, of the various 
kinds of optima, the appropriate one is 
selected for the problem at hand. (A 
thorough survey of the theory at diflFer- 
ent levels of abstraction is to be found in 
A. Sauvy, 1952. ) The demographer here 
carries a heavy responsibility, for there 
is widespread popular interest in such 
questions as whether a particular coun- 
try is "overpopulated” and, if so, whether 
emigration would be an effective 
remedy. 

Economists employ several theoretical 
models. The method of comparative 
statics can be used, for example, to iso- 
late a given flow of immigration, to 
elucidate the disturbance to the initial 
equilibrium of the economy, and to indi- 
cate how a new equilibrium is reached. 
The analysis would distinguish between 
aggregative or income effects and sub- 
stitution effects (for example, J. J. 
Spengler, 1958). Second, models can be 
designed to establish the necessary and 
sufficient conditions for a cyclical fluc- 
tuation in the flow of population from 
one country to another. When the flow 
of capital is also taken into account, a 
two-country model can be constructed 
to demonstrate the conditions under 
which there will be an inverse relation 
between long swings in the rate of eco- 
nomic growth in the sending and receiv- 
ing countries. Such models provide a 
theoretical interpretation of the nine- 
teenth-century pattern of migration and 
foreign lending, particularly the move- 
ments from the Old World to the New; 
they also serve to bring out points of 
contrast between that pattern and the 
trends observed since World War II ( see 
Brinley Thomas, 1958 ) . 

Third, an analysis of the process of 
monetary inflation, taking in the factor 
of large-scale immigration, is required to 
explain what happens during phases of 
rapid expansion in receiving countries. 
This approach is especially useful in in- 


terpreting recent experience in Australia 
and Israel. Fourth, the progress of econ- 
ometrics has left its imprint on the 
study of migration. Interesting attempts 
have been made to use econometric 
models to calculate the most desirable 
rate of net external migration for coun- 
tries such as the Netherlands, Australia, 
and Canada, assuming that the "target” 
is the attainment of the highest real in- 
come per head of the total population. 
( See J. Isaac assisted by C. A. van den 
Beld, 1953. See also the projection of 
extra-European emigration in Colin 
Clark, 1942.) 

In recent years economists have given 
much attention to models of economic 
growth (e.g., R. F. Harrod, 1948; E. D. 
Domar, 1947; N. Kaldor, 1954; a useful 
review may be found in M. Abramovitz, 
1952). In a dynamic analysis of ad- 
vanced countries one is concerned with 
the rate of growth in investment which 
will insure a rate of increase in income 
equal to that of productive capacity. 
One of the key problems springs from 
the fact that population growth is not 
only a condition of economic growth but 
is also a consequence of it. Moreover, 
is it the trend rate of economic growth 
which governs the amplitude and span 
of fluctuations, or is it the amplitude and 
span of fluctuations which govern the 
trend rate of growth? Within these "hen 
or egg” problems may be found ques- 
tions of immediate relevance to this 
chapter, i.e., when we are dealing with 
an open economy whose population 
growth is partly determined by interna- 
tional migration. 

Empirical Methods 

In view of the deficiencies of migra- 
tion data in many countries, attention 
must be devoted to the problem of im- 
proving the basic material for quantita- 
tive analysis. By applying the method of 
sampling, we can establish new facts 
about the composition of migration 
streams, thereby opening up new ave- 
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nues of inquiry. The possibilities of this 
approach may be seen in J. Isaac s British 
Post-War Migration (1954), the main 
source of which was a 10 per cent sample 
of all British emigrants shown in the 
shipping manifests for 1946-49. No at- 
tempt can be made here to do justice to 
the various statistical methods employed 
in the study of international migration; 
we shall merely select a few representa- 
tive examples. 

Projections.^A question of immediate 
interest to the demographer is the effect 
of migration on the size and structure 
of the population. By postulating alter- 
native volumes of migration with vary- 
ing sex and age composition, one can 
calculate projections of future popula- 
tion; such computations bring out the 
relative quantitative significance of the 
migration factor. As an example we may 
take England and Wales for the period 
1950-90 and consider five possible pro- 
jections as worked out in Carrier and 
Jeffery, External Migration (1953, Ap- 
pendix 3 ) . The five assumptions are se- 
lected in order to indicate the incidence 
of flows of net emigration varying ac- 
cording to size, sex-age strucbjre and 
duration. They are as follows: (a) 100,- 
000 males aged 15-40, emigrating an- 
nually for forty years; ( b ) 100,000 males 
aged 15-40, emigrating annually for 
twenty years; (c) 100,000 persons of 
mixed sex and unrestricted ages emi- 
grating annually for forty years; (d) 

50.000 males aged 15-40, emigrating an- 
nually for forty years; and (e) 50,000 
persons of mixed sex and unrestricted 
ages emigrating annually for forty years. 
The assumption of a net emigration of 

100.00 persons per annum from England 
and Wales in 1950-90 implies an average 
annual rate of about 2.2 per cent of the 
population; this was the rate experienced 
in the decade 1881-91, the highest on 
record. 

The standard case, where no migra- 
tion is assumed, yields an increase in the 
population of England and Wales from 
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43.5 million to 46.5 million in 1950-90. 
Given assumption (c) (100,000 mixed 
emigration), the population would fall 
to 41.5 million by 1990; according to 
assumption (a) (100,000 male emigra- 
tion), the population would decline to 
43 million by 1990. Although in each 
case 4 million people are assumed to 
emigrate, the loss in the case of the 
mixed outflow includes about 1.5 mil- 
lion survivors of children whose parents 
would have left the country before they 
were bom; no such adjustment was 
made in the computation for case (a), 
ITie results for case ( b ) show that, after 
the cessation of emigration in 1970, there 
is an appreciable increase in the number 
of males aged 15-44. Marked effects on 
the sex ratio are produced by the purely 
male outflows (a), (b), and (d): in 
case (a) the proportion of male to fe- 
male in age group 15-44, which would 
have been 1.04, declines to 0.87. An au- 
thoritative analysis which includes mi- 
gration projections may be found in 
“Population Projections for Great Britain 
1947-2047” (United Kingdom, Royal 
Commission on Population, 1950a, pp. 
213-301). 

Correlation and lag analysis of fluc- 
tuations.— Each type of fluctuation, sea- 
sonal, cyclical, or minor secular, must be 
related to corresponding undulations in 
other economic or social variables. The 
following are some of the questions 
raised: To what extent do the timing 
and amplitude of seasonal, cyclical, and 
minor secular fluctuations in migration 
correspond with those of fluctuations in 
the level of economic activity in the re- 
ceiving country? To what extent are 
fluctuations in migration determined by 
forces in the sending countries (the 
“push”) and by forces in the receiving 
countries ( the “pull” ) ? What part does 
international migration play in the mech- 
anism of the business cycle? Does it 
act as a stabilizer or a destabilizer? Is 
there any evidence of a regular recur- 
rence of periods of extreme population 
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pressure in Europe in the eighteenth and 
nineteenth centuries? Were such peri- 
ods, during which the propensity to emi- 
grate was high, governed by peaks of 
natural increase occurring about twenty 
years before? Did the relative strength 
of the "pull” and "push” change from 
one historical phase to the next? What 
was the relation between international 
migration and variations in the rate of 
growth in real income per head in the 
sending and receiving countries during 
the era of unrestricted movement? For 
examples of the use of correlation and 
lag analysis see H. Jerome ( 1926 ) , Doro- 
thy S. Thomas (1941, chaps, iii, ix), 
Brinley Thomas ( 1954, chaps, vii, x, xi), 
and H. Ravnholt, 1938, pp. 224-29). 

Analysis of differentials .—Migration is 
a selective process, and it gives rise to 
various differentials. Detailed statistical 
analysis of the quality of migration 
movements can show the extent to which 
migrants differ from non-migrant popu- 
lations in terms of age and sex composi- 
tion, family status, income level, fertility, 
and intelligence, among other charac- 
teristics. 

Effects of migration on demographic 
structure in sending and receiving coun- 
tries.— Statistical investigation into the 
effects of migration on population struc- 
ture contributes an important part of 
demographic research. What is the effect 
of migration on birth and death rates 
in sending and receiving countries? That 
these questions can assume considerable 
public importance is shown by the his- 
tory of the famous “substitution theory” 
in the United States (F. A. Walker, 
1891). In its original form this theory 
contended that immigration is neutral in 
its effect on the growth of population 
in the receiving country, any increase 
in numbers which it entails being offset 
by a diminution in the natural increase 
of the native-born people. Walker 
sought to prove that the fall in the rate 
of population growth in the United 
States which began in the 1830 s was due 


to the depressing influence of immigra- 
tion on the living conditions of native 
stocks. The result of modem research 
(e.g., G. Mortara, 1942) has been to 
throw serious doubt on the validity of 
the Walker theory. 

In view of the peculiarities of the age 
and sex composition of migrants, it is per- 
tinent to inquire what will be the effect 
on the rate of growth of the immigrant 
section of the receiving country, assum- 
ing the inflow to be continuous. There 
is much scope here for mathematical 
analysis which would reveal the implica- 
tions of alternative sets of assumptions. 
This kind of problem can have great 
political significance; for example, the 
Asian population of the Union of South 
Africa increased from 166,000 in 1921 to 
285,000 in 1946. It is of interest to know 


under what conditions migrants carry 
their habits and attitudes regarding fer- 
tility with them into the new country; 
here the inquiry might become part of 
a general survey of the proeess of assimi- 


lation. 


Effects of migration on the gainfully 
employed population arul its occupa- 
tional composition.— Under this heading 
the first problem is to devise a method 
of calculating the "money value of a 
worker.” (See Dublin and Lotka, 1946; 


R. W. Goldsmith, 1950, pp. 23-114.) At- 
tempts have been made to estimate the 
capital value which a receiving country 
obtains when it admits a certain volume 


of immigration. In a country such as 
Italy, which exports people, the view is 
widespread that the supply of "human 
capital” should command a price in ex- 
actly the same way as the supply of in- 
animate raw material. There can be no 


doubt that outlay on education, skills, 
health, and physical fitness is a form of 
capital investment, but there are serious 
methodological difficulties in thinking of 
a whole population as having a capital 
value which increases with immigration 
and diminishes with emigration. 

A more practical exercise is to calcu- 
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late the extent to which immigration 
adds to a country’s labor force and alters 
the ratio of the number of young and 
old dependents to the total population. 
This has a direct bearing on the effect 
of migration on output per head. An 
instructive example of the kind of sta- 
tistical technique which could be use- 
fully applied to these problems can be 
seen in John D. Durand (1953, pp. 1- 
16). 

Other questions which the foregoing 
method of analysis can be used to an- 
swer may be illustrated by taking the 
case of West Germany. The absorption 
of several million refugees from East 
Germany within a short period has had 
a marked effect on the demographic 
structure of West Germany. It is neces- 
sary to distinguish between the demo- 
graphic and non-demographic elements 
in the growth of the labor force and to 
estimate the influence of the immigration 
on the teclmical coefficients of pioduc- 
tion. On the other hand, there are coun- 
tries, such as Ireland, which have b(‘en 
heavy exporters of population, where the 
effects of prolonged emigration on the 
structure of the labor supply and the 
propensity to invest are of great interest. 

Migration and the international mone- 
tary mechanism— Insuilicimt attention 
has been given to the financial aspects 
of migration, especially the impact on 
the balance of payments of certain coun- 
tiies. Such research has no doubt been 
impeded by the imperfection of statisti- 
cal data. One method of approach is in- 
dicated by J. Bourgeois-Pichat in his 
article, “Migrations ct balance de comp- 
tes” ( 1949 ) . We need to know the condi- 
tions under wliich an immigration coun- 
try will experience unfavorable reactions 
through an adverse sliift in the terms of 
trade or a decrease in foreign exchange 
reserves as a result of migrants’ remit- 
tances. A poor country, suffering from 
disguised unemployment, can benefit 
considerably from an inflow of funds 
from its nationals abroad: to what ex- 
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tent does tliis benefit depend upon the 
manner in which this income is used? 

The process of assimilation— Yahoxis 
quantitative indexes have been devised 
to yield an approximate measure of the 
factors which facilitate or hinder the 
smootli assimilation of immigrants in 
their country of adoption. (See, e.g., 
W. D. Borrie, 1954.) It is often diflBcult 
to assess the psychosocial obstacles, and 
there are diverse views on the meaning 
of “assimilation.” The following are some 
of the questions involved: Is economic 
growth a function of the social tension 
associated with immigration? To what 
extent does prejudice against foreigners 
exist apart from whether economic con- 
ditions are good or bad? Granted the 
permanent necessity to safeguard and 
promote a community core— the essence 
of nationhood— what is the “safe” rate of 
immigration? Illuminating comparisons 
could be made betwe(‘n diffen'nt coun- 
tries according to the size and character 
of the community core and th(‘ dc'gree of 
cultural pluralism which is regarded as 
comj)atible with it. 

SUMMARY OF EXISTING KNOWLEDGE 

Facts 

Vohww and direction of migration 
fows— Within the limits set by the im- 
perfections of statistics, it is possible to 
pres(*nt the main facts about the volume 
and direction of inU*rnational migration 
in the nineteenth and twentieth cen- 
turies. The available figures for the 
period 1821-1932, given in Table 47, re- 
flect trends during an era of relatively 
unrestricted movement. According to 
the data for countries of immigration, 
which are less defective than those for 
countries of (bnigration, 59 million peo- 
ple moved overseas during the period, 
but even this total is manifestly an 
underestimate. The vast majority of 
these migrants were Europeans, and 
over 90 per cent of them settled either 
in North or South America. In its hey- 
day, international migration was largely 
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an aflFair of the Atlantic community of 400,000 Turks had to leave Greece. The 
nations. separation of Pakistan from India led to 

This analysis is confined to normal mi- an exchange of populations estimated in 
gration movements, but in the twentieth 1949 at 7 million in each country. The 
century the volume of forced population campaigns of World War II and the 
transfers has been considerable. An out- Nazi war machine resulted in vast move- 
standing example was the movement in- ments of refugees and forced labor, and 

TABLE 47 


World Intercontinental Migration* 
('I'housands) 


Emigration: 

1846 19J2 


I MMlGR.\TION • 

1821-l9.t2 


Country of 

I’enofl 


Country of 

Period 


Emigration 

Covered t 

J ota.) 

Immigration 

Covered t 

Total 

Europe: 



A merica: 



Austria-Hungary . 


5,196 

Argentina 

1856-1932 

6,405 

Belgium 


193 

Brazil 


4,431 

British Isles 


18,020 

British West Indies 

1836-1932 

1,587 

Denmark . . 


387 

Canada 


5,206 

Finland . . 

1871-1932 

371 

Cuba 

1901-32 

857 

France 


519 

Guadeloupe 

1856-1924 

42 

Germany 


4,889 

Dutch Guiana 

1856 1931 

69 

Italy 


10,092 

Mexico 

1911-31 

226 

Malta . . . 

1911-32 

63 

Newfoundland 

1841-1924 

20 

Holland 


224 

Paraguay . 

1881 1931 

26 

Norway 


854 

United States 


32,244 

Poland . . 

1920-32 

642 

Uruguay . 

1836-1932 

713 

J*ortugal 


1 ,805 


— 

Russia 


2,253 

Total (America) 


53,826 

Si)ain 


4,653 



Sweden . 


1,203 

. 1 sia: 



Switzerland 


332 

Philippines 

1911-29 

90 

Total (Eurojie) 


51 ,696 

OccAima • 






Australia 

1861-1932 

2,913 

Other countries: 



Fiji 

1881- 1926 

79 

British India 


1,194 

Hawaii 

1911 31 

216 

Cape Verde. . . 

1901-27 

30 

New Caledonia 

1896-1932 

32 

Japan 


518 

New Zealand 

1851 1932 

594 

St. Helena. . . 

1896 1924 

12 

Africa: 






Mauritius 

1836 1932 

573 




Seychelles 

1901-32 

12 




South Africa 

1881-1932 

852 

Grand Total.. .. 


53,450 

Grand Total 


59,187 


’•‘Source. A M ('arr-Saumlers i> 40) 

t 1840-10^2, extejit where otherwise stated 
t 1821 -1032, except where otherwise sidled 


to Germany after World War I of Ger- the collapse of Germany set in motion 
mans who had lived in Alsace-Lorraine a colossal chain of redistributions. ( A 
and in areas ceded to Poland: it was detailed survey is given in E. M. Ku- 
estimated that over a million people lischer, 1948.) The permanent demo- 
were involved in this transfer. Tlien graphic consequences of these forced 
there was the exchange of populations transfers are of the utmost significance, 
between Greece and Turkey decreed by but an analysis of their determinants is 
the Treaty of Lausanne of 1923. Over a outside our purview, 
million Greeks were moved out of Asia The situation since the end of World 
Minor and eastern Tlirace, and about War II is sumarized in Table 48. Tlie 
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chief countries of emigration in the years 
1945-52 were Great Britain ( 1,107,000), 
Italy (741,000), Netherlands (318,000), 
Spain (272,000), Portugal (152,000). 
The various categories of refugees taken 
together amounted to 1,200,000. At the 
beginning of the century— in the eight 
years 1900-1907— the outflow from Eu- 
rope was equal to two years’ natural in- 
crease; after World War II— in the eight 
years 1945-^52— the outflow from Europe 
was equal to four-fifths of one years 
natural increase. In the latter period the 
main receiving countries have been the 
United States, 1,104,000 (27 per cent); 
Argentina, Brazil, and Venezuela, 883,- 
000 ( 21 per cent); Canada, 726,000 (17 
per cent); Australia, 697,000 (17 per 
cent); Israel, 526,000 (13 per cent); 
South Africa, 125,000 (3 per cent); New 
Zealand, 75,000 (2 per cent). It is inter- 
esting to note that North and South 
America still receive over two-thirds of 
the intercontinental migrants. 

The Far East.— The first phase of emi- 
gration from the Far East to countries 
of America, Oceania, and Africa began 
as a result of the abolition of slavery in 
the British colonies in the 1830’s. The 
demand for plantation labor was met by 
the recruitment of indentured laborers 
from India and later from China and 
Japan; this group migration was the 
dominating characteristic of Far Eastern 
population movements through the nine- 
teenth century, but after the 1920’s inter- 
continental migration from the Far East 
practically ceased. The decline in inter- 
continental migration has been accom- 
panied by an increase in interregional 
migrations which has had important eco- 
nomic and demographic consequences. 
Immigrants have contributed greatly to 
the economic development of Malaya, 
Burma, Ceylon, Borneo, and Manchuria. 
International movements of migrants 
within the Far East continued on an ap- 
preciable scale during the 1920’s and 
even during the world depression of the 
1930"s, in contrast to what happened in 
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the West. The chief countries of emi- 
gration have been China, India, Paki- 
stan, Japan, and Korea. There has also 
been a tremendous fillip to internal mi- 
gration within certain Far Eastern coun- 
tries; for example, it is estimated that 
the urban areas of Japan experienced 
a net gain between 1920 and 1940 of no 
less than 17.5 million persons, ten times 
the net emigration of civilians from Ja- 
pan in that period. 

The influence of emigration on the 
demographic evolution of the sending 
countries in the Far East has been neg- 
ligible; it is estimated that between 1834 
and 1937 about 30 million Indians set- 
tled abroad and about 24 million came 
back to India, the net outward balance 
being a mere 6 million. Since the end of 

TABLE 48 

Intercontinental Migration, 1945-52 


Emigration from Europe 4,452,000 

Immigral ion in to liu rope 1,150, 000 

Non-Kuroi)ean migration to non- 

Euroi)ean countries 460,000 

Other intcrcont mental migration 250,000 

Total.. 6,312,000 


World War 11, while thcic has been a 
revival of international migration in the 
West, there has been a decline in the Far 
East. Political independence and eco- 
nomic and social reforms have resulted 
in a greater pari being played by native 
labor in economic activities which for- 
merly depended on immigrants. Inter- 
nal migration is proving an effective sub- 
stitute for immigration. (Sec ‘Interna- 
tional Migrations in the Far East during 
Recent Times: The Countries of Emi- 
gration,” United Nations, Population Di- 
vision, 1951; '‘International Migrations 
in the Far East during Recent Times: 
The Countries of Immigration,” United 
Nations, Population Division, 1952.) 

Differentials. — Some generalizations 
can safely be put forward about the spe- 
cial characteristics of international mi- 
grants. The majority are comparatively 
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young, between two-thirds and three- 
quarters of them falling in the age group 
15-40. As a rule, the propensity to emi- 
grate is highest in the age group 20-25. 
Sundbarg (1910), in his investigations 
of Swedish data for 1851-1900, found 
that if the rate of emigration for the 
population as a whole were expressed as 
100, the specific rates for age groups 
were as follows: 15-20, 184; 20-25, 350; 
25-30, 223; 30-35, 123. This was not an 
isolated phenomenon, for the same is 
true of British emigrants since World 
War II (see J. Isaac, 1954, p. 38). As a 
result of the age selectivity of immigra- 
tion, a receiving country will have a high 
proportion of its foreign -bom popula- 
tion in the adult age group. In the 
United States in 1930 over 40 per cent of 
the foreign-born whites were between 25 
and 44 years of age, as compared with 
27 per cent of the native whites. One of 
the eflFects of sudden restrictions is to 
diminish the proportion of young adult 
immigrants: as a result of the Restriction 
Act of 1924, the median age of immi- 
grants into the United States went up 
from 24.9 years in 1925 to 33.0 years in 
1940. 

The sex com]:)osition of the main 
stream of transatlantic migrants in the 
period 1850-1920 showed a preponder- 
ance of males ranging between 58 per 
cent and 70 per cent. When a prolonged 
slump in migration occured, as in the 
1920’s and 1930’s, the sex ratio changed 
in favor of females (this is partly due 
to the movement of women who are 
joining their husbands or relations who 
emigrated in an earlier period). In the 
case of mass emigration from a poor 
country, there may well be a preponder- 
ance of females among the youthful emi- 
grants; in Ireland every year between 
1860 and 1910 female emigrants out- 
numbered the male in the age group 
15-20, and the reason must have been 
that the employment opportunities for 
girls in the United States, particularly 


in domestic service, remained fairly 
steady through boom and slump. 

It is generally agreed that males are 
more mobile and migratory than fe- 
males. A comparison between the num- 
ber of foreign-born enumerated in a 
country at a particular date and the 
number of immigrants into that country 
in a period preceding that date gives a 
rough index of the degree of mobility. 
For example, the number of female im- 
migrants into the United States in the 
thirty years 1890-1920 was about the 
same as the number of foreign-bom fe- 
males enumerated in the country in 1920, 
but in the case of males the number of 
immigrants in that period exceeded the 
number of foreign-bom enumerated in 
1920 by 4.5 million. W. F. Willcox ( 1931 
a, p. 91 regarded this excess as "... a 
rough measure of the males who had left 
the United States during that period, 
temporarily or permanently either as 
repatriates or as birds of passage.” Such 
reasoning led to the conclusion that 
about three out of four of the immigrants 
arriving in the United States in the dec- 
ades before 1913 remained as permanent 
settlers. 

Tlie facts about occupational differen- 
tials are based on the experience of a 
minority of countries, since the data are 
notoriously defective. Clearly, it is im- 
possible to generalize. The occupational 
composition of a migratory movement 
is relative to the phase of economic de- 
velopment of the countries concerned. 
Here we may anticipate one of the ex- 
planatory principles to be dealt with 
later, namely, that international migra- 
tion has been a vast secular process of 
mral-urban transference, which is it- 
self a necessary condition of economic 
growth. As the Malthusian Devil stalked 
across the Old World, from Ireland in 
the 1840’s to the Balkans after 1900, sur- 
plus agricultural populations were up- 
rooted and pitchforked into the New 
World. Early in the century the “old” 
migration from northwest Europe was 
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largely rural in origin, but as time went 
on the industrial component increased in 
size. Even in Italy the proportion of mi- 
grants coming from agricultural districts 
fell from 57 per cent in 1886 to 34 per 
cent in 1906-10. On the receiving side, 
we find that as recently as 1926-30 over 
50 per cent of the immigrants to Canada 
were grouped under ‘"farming,” while 
the corresponding proportion for the 
United States in those years was only 10 
per cent. 

It is necessary to sound a warning 
about false inferences that have been 
drawn from statistics concerning mi- 
grants’ occupations. The Immigration 
Commission in the United States ( 1911- 
12 ) made use of statistical data purport- 
ing to demonstrate a considerable differ- 
ence in quality between the “new” and 
the “old” immigration into the United 
States. Taking tlie immigrant flow (ex- 
cluding Hebrews) from southeast Eu- 
rope and from northwest Europe in the 
period 1899-1909, the commission de- 
clared that 60 per cent of the “new” im- 
migrants were farm laborers and com- 
mon laborers, i.e., unskilled, while the 
corresponding proportion for “old” im- 
migrants was 24 per cent. This was used 
by commentators ( e.g., jenks and Lauck, 
1912, p. 31) who contended that the 
“new” immigration was much inferior in 
quality to the “old” and much more dif- 
ficult to assimilate. However, it was 
grossly misleading to compare the high 
tide from southeast Europe with the 
ebbing tide from northwest Europe. 
When Paul H. Douglas (1919, p. 401) 
compared the “new” immigration in 
1899-1907 with the “old” immigration in 
1871-82, he found that there was hardly 
any difference between the proportion 
of skilled workers in the two flows. 

It follows from the special character- 
istics already indicated that migrants 
contain a relatively high proportion of 
economically active persons. In the 
United States from 1880 to 1910 immi- 
gration caused the economically active 
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population to increase at a rate which 
was one-third faster than the growth of 
total population. In the period 1870- 
1910 one-fifth of the net increase of 25 
million in the American labor force was 
due to the increase in foreign-born 
(Kuznets and Rubin, 1954, p. 44). This 
differential is supported in Canada, 
where the proportion of gainfully occu- 
pied among foreign-born males in 1931 
was 92 per cent, compared with 85.4 per 
cent among Canadian-born males. If im- 
migration is to have this expansive effect 
on the labor force in the receiving coun- 
try, it must of course be unaffected by 
selective restrictions. In the sending 
country the effect— though usually less 
perceptible— is to retard the growth of 
the economically active segment of the 
population more than it retards the 
growth of the population. 

We turn now to qualitative differen- 
tials in which policy-makers have taken 
a keen interest— illiteracy and intelli- 
gence. These have been the subject of 
extensive investigation in the United 
States, but it cannot be said that any firm 
conclusions have emerged. At the zenith 
of the “new” immigration into the United 
States, 30 per cent of the immigrants 
were recorded as illiterate, i.e., unable 
to write any language, but all that this 
signified was that most of these aliens 
came from countries where there was 
hardly any elementary education. That 
environment plays a decisive part is in- 
dicated by a study of the rate of illiteracy 
among the children of the foreign-born. 
The American census of 1900 revealed 
that the rate of illiteracy among native 
white children (10-14 years of age) of 
foreign -born or mixed parents was only 
one-fifth of the rate among native white 
children of native parents (9 per 1,000 
as against 44 per 1,0(X)). By 1920 the 
spread had been narrowed (5 per 1,000 
as against 1 1 per 1,000 ) . The explanation 
of this phenomenon is to be found in 
the geographical distribution of the chil- 
dren between rural and urban areas. Im- 
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migrants tended to concentrate in cities, 
and so their children benefited from the 
superior educational opportunities avail- 
able there; in 1900, 60 per cent of 
the second-generation white Americans 
were living in towns and cities, as com- 
pared with only 30 per cent of the native 
white Americans of native parentage. 

The evidence of intelligence tests is 
voluminous but inconclusive. No useful 
result could be expected by submitting, 
say, a Hungarian and a Scottish immi- 
grant to the same test. The length of 
residence in the receiving country would 
certainly make a diflFercnce, and varia- 
tions in social and cultural background 
complicate the issue. The whole prob- 
lem of measuring the innate ability of 
diflFerent ethnic groups bristles with dif- 
ficulties. (See Brigham, 1923; Kirk- 
patrick, 1926; Lorimcr and Osborn, 
1934. ) In the field of internal migration 
one may note the interesting findings of 
Klineberg in his study of the northward 
migration of Negroes in the United 
States. 

The intelligence tests showed no superi- 
ority of recent arrivals in the North over 
those of the same age and sex who were 
still in the southern cities. There is, on the 
other hand, very definite evidence that an 
improved environment, whether it be the 
southern city as contrasted with the neigh- 
boring rural districts, or the northern city 
as contrasted with the South as a whole, 
raises the test scores considerably; this rise 
in intelligence is roughly proportionate to 
length of residence in the more favorable 
environment [Klineberg, 1935, p. 59]. 

We are not in a position to say anything 
definite about the intelligence differen- 
tial in international migration. 

Secular phases.— Over the last century 
and a half the record of immigration 
countries reveals an interesting common 
pattern, the successive predominance of 
one ethnic group after another. France, 
the leading receiving country in Europe, 
is a good illustration; over the long peri- 
od three ethnic phases may be iden^ed 


—Germanic, Latin, and Slav. Up to the 
middle of the nineteenth century more 
than half the alien element in France 
comprised Germans, Swiss, and Bel- 
gians. By the middle of the 1920 s this 
group had contracted to 20 per cent, for 
it had been overshadowed by the rapidly 
increasing Latin element; by 1913 three 
out of every four aliens were Italians or 
Spaniards. After the mid-twenties the 
Latin wave gave way to the Slav; the 
number of Polish, Czech, Yugoslav, 
Greek, and Armenian immigrants rose 
appreciably. There were signs of even a 
fourth ethnic clement coming rapidly in- 
to the picture, i.e., Asians and Africans. 
Similar phases may be observed in the 
immigration into Brazil— the successive 
prominence of Latin, Slav, and Oriental 
inflows— and the history of the transition 
from the "old” to the "new” immigration 
in the United States is well known. 

A strong propensity to emigrate 
showed itself first in the Anglo-Saxon 
peoples; it then affectc'd other groups— 
Germanic, Scandinavian, Latin, Slav, 
and Oriental— in descending order of 
standard of living. The Anglo-Saxon na- 
tions overseas adopted a regime of selec- 
tive restrictions at the very time when 
the urge to emigrate had begun to influ- 
ence millions of people in the poorest 
countries of the world. A turning point 
had been reached : there was a profound 
conflict between the logic of dynamic 
industrialism and the sense of "self-pres- 
ervation” in the new countries, their de- 
termination to prevent their societies 
from being swamped by unassimilable 
elements. If this fear of social fragmenta- 
tion was less evident in France, it was 
because that country had long been 
haunted by the specter of depopulation. 

Fluctuations.— Much research has 
been devoted to three types of fluctua- 
tion-seasonal, business cycle, and long 
swing. According to United States data 
for the pre-restriction period, the inflow 
of immigrants for gainful employment 
was usually at its peak in March, April, 
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and May, while emigration was at its 
maximum in the later months of the year. 
The second quarter of the year thus 
registered a large net inward movement; 
there would be a less prominent peak 
early in the autumn and a considerable 
falling off in November and December; 
a net outward flow of alien males often 
took place in December. The extent to 
which seasonal fluctuations in immigra- 
tion were in harmony with those in em- 
ployment varied considerably from in- 
dustry to industry. (See Jerome, 1926, 
chap, ix.) 

Tlie main facts about business cycle 
fluctuations in international migration 
were established by Jerome. Analyzing 
the inflow into the United States in the 
fifty years before the Restriction Act of 
1924, he found that the migratory proc- 
ess in the short cycle was dominated by 
conditions in the receiving country: the 
‘*puir was stronger than the “push.” For 
the period beginning in 1889 the conclu- 
sion about the relationship between 
economic activity in the United States 
and the course of immigration was ex- 
pressed as follows: 

Frequently the turns in migration move- 
ment lag behind the corresponding change 
in employment, indicating that the passage 
of some time is required before the full 
effect of a change in employment is felt 
upon migration. The extent of this lag varies 
in different cycles, and is also frequently 
found to vary on the downturn and the 
upturn of the same cycle. In a few instances 
tlie effect of a change in employment con- 
ditions is not seen for almost a year after- 
ward, but in other instances the fluctuations 
in employment and migration appear to be 
substantially concurrent. The more common 
lag in the migration fluctuations is from one 
to five months [Jerome, 1926, pp. 240-41]. 

Studies on emigration from Italy to the 
United States, France, and Argentina 
(Winsemius, 1939) and on the emigra- 
tion from Scandinavia (A. Jensen, 1931) 
underline these findings. 

An imporant amendment to Jerome's 
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thesis was established by Dorothy 
Thomas in her examination of Swedish 
emigration. She observed that "... of 
the two factors, industrial pull to Amer- 
ica and agricultural push from Sweden, 
the former played an overwhelmingly 
important role in respect to annual fluc- 
tuation from the seventies to the end of 
the emigration era just before the war.” 
But she went on to demonstrate that 

. . . cyclical upswings in Sweden were a 
far more powerful counter-stimulant than 
is generally recognized. In prosperous years, 
Swedish industry was able to compete suc- 
cessfully with the lure of America; and the 
latent agricultural push towards emigration 
became an active force only when a Swedish 
industrial depression occurred simultane- 
ously with expanding or prosperous busi- 
ness conditions in the new world [1941, 
pp. 166-69]. 

Further knowledge of the dynamics of 
migration has been gained by concen- 
trating not on the short cycle but on the 
long swings in international migration 
which have roughly tlie same span as 
the building cycle. Between 1845 and 
1913 there were four major upswings 
and four major downswings in trans- 
atlantic migration, and there were cor- 
responding fluctuations in the export of 
capital from Europe to the receiving 
countries. Tlie proposition that the 
United Kingdom and the United States 
experienced simultaneous business fluc- 
tuations (which dominate the analysis 
of migration and business cycles ) is not 
true when we look at the minor secular 
fluctuations. From the 1840's to the 
1920 s the construction cycles in the 
United Kingdom and the United States 
were inverse to one another. Transat- 
lantic migration was positively corre- 
lated with American building activity. 
The mechanism of these long swings in 
migration and investment has been sum- 
marized by the present writer: 

If we look at the process from the point 
of view of Great Britain we may describe it 
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in terms of seasons of sowing and harvest- 
ing. When Britain was investing heavily in 
America and migrants from Europe were 
flocking there, the capital equipment of 
America grew rapidly and she received a 
surplus of imports financed by the London 
market; in this sowing season the British 
export sector was exceptionally busy, while 
the rate of capital construction at home 
tended to languish. In the following phase 
the inflow of capital and labour and the 
volume of investment in America slowed 
down, while her exports increased relative- 
ly to imports; this was the harvesting season 
in which British capital went into home con- 
struction, and foreign lending and exports 
slackened, while the volume of imports of 
raw materials and foodstuflFs expanded. 
Part of these imports consisted of income 
on previous loans. When Britain was sowing 
her rate of economic development was low 
and that of America was high; when Britain 
was harvesting, her rate of economic de- 
velopment was high and that of America 
was low [B. Thomas, 1954, p. 233]. 

The inverse relation between British 
and American cycles of home construc- 
tion ceased when th(' era of large-scale 
immigration into the United States came 
to an end. 

Statistical analysis of long swings has 
brought out the fact that in the early 
phase of the development of America— 
up to the Civil War— railway constnietion 
( which was a major part of current in- 
vestment ) was preceded by an inflow of 
population. The driving forces in the Old 
World, causing the expulsion of millions 
of Irish and Gennan migrants, were the 
operative factors : the “push” appears to 
have had a dominating influence. From 
the seventies on, however, the direction 
of lag is reversed, and railway construc- 
tion precedes immigration. It is im- 
portant to observe, nevertheless, that 
throughout the period 1845-1913, with 
the exception of the 1870’s, immigration 
preceded American building activity. 
(For an extended account of this lag 
analysis sec B. Thomas, 1954, chaps, vii, 
x, xi. ) The conclusions about the opera- 


tion of the “puir factor reached in short- 
cycle analysis must be revised in the 
light of the analysis of long swings. 

Determinants.-Numerous “facts” have 
been assembled by various writers pur- 
porting to explain the determinants of 
international migration, but no useful 
purpose would be served here by pre- 
senting a catalogue of them. A mere 
listing of factors under the heading of 
“push” and “pull” does not advance the 
frontiers of knowledge. In certain epochs 
forces other than economic have cer- 
tainly had a dominant role in bringing 
about migrations, and this is true of the 
twentieth century. Leaving aside forced 
transfers, we can say that the economic 
motive has usually been stronger than 
religious or political motives in inciting 
people to move. The “facts” of migration 
as indicated by the statistical record 
.show certain patterns which can best be 
explored in relation to the behavior of 
other relevant variables. We can inter- 
pret “determinants” in two ways: how 
the migration mechanism works and 
why the mechanism begins to work. In 
trying to answer the first of these ques- 
tions, we cannot escape the most difficult 
problems of mutual interdependence; 
the second loads us into the mysteries 
of historical causation. 

Demographic effects on sending coun- 
Irics.— The demographic significance of 
emigration arises mainly out of the fact 
that the incidence of emigration varies 
sharply from one age group to another. 
What a heavy outflow entails is vividly 
brought out in Table 49. In Eire in 1936, 
about 15 per 100 males aged 10-14, 21 
per 100 aged 15-19, 19 per 100 aged 
20-24, 10 per 100 aged 25-29, and 5 per 
100 aged 30-35 emigrated in the follow- 
ing ten years. For earlier periods in the 
nineteenth century the rates of outflow 
were even heavier. 

The loss through emigration is most 
severe in the age group 15-35, and this 
automatically lowers the number of 
births. Thus the age group 0-5 becomes 
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smaller than its normal size in the ab- 
sence of emigration. In view of the fact 
that school children are aflEected less by 
emigration than the population in gen- 
eral, the 0-5 infants, by the time they 
become aged 10-15, constitute a group 
which is relatively large. Thus we have 
the paradoxical result that a country ex- 
periencing a high and sustained volume 
of emigration always has a relatively 
large number of teen-agers. A self-gen- 
erating mechanism is at work; fifteen 
years after the original thinning-out of 
the 15-35 age group, the number pass- 
ing into the 15-20 group is abnormally 
large in relation to the population as a 
whole. 

The change in the age structure of the 


529 

population is shown by Table 50. The 
proportion of the population under 45 
declined steadily from 1841 to 1951, and 
in 1951 persons aged 45 and over con- 
stituted 30 per cent of the population, 
compared with 16 per cent in 1941. The 
average age went up from 24.8 to 32.5 
during the period. In Eire's population 
of 3 million in 1951 there were 117,000 
more persons aged 65 and over than 
there were in the 1841 population of 6.5 
million. It is significant, however, that 
even in this extreme case, the relative 
change in the economically active popu- 
lation was very small. The operating 
factors here were mortality and fertility 
rather than emigration. 

In most countries emigration has re- 
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duced the marriage rate. One might ex- 
pect the removal of so many from the 
15-35 age group to make it easier for 
those left behind to earn a good living 
and, therefore, to marry. But this has 
not happened, except perhaps in Italy. 
The high marriage rate in England need 
not be considered, since her net emigra- 
tion was not considerable. The experi- 
ence of Ireland, Sweden, and Scotland, 
where net emigration was heavy, shows 
that the marriage rate was affected un- 
favorably. In Eire the number of married 
women under the age of 45 per 1,000 of 
the population in 1930 was 73, compared 
with 105 in Scotland, 123 in England 
and Wales, and 145 in the United States. 
One cannot be certain about the eflFect 
on fertility. In Sweden emigration, by 
taking away the poon peasants, re- 
moved the most fertile; in Ireland, how- 
ever, the low marriage rate was partly 
counterbalanced by a large number of 
cliildren per marriage. With regard to 
the death rate, a heavy outflow of the 
best lives from the 15-35 age group may 
tend to make the mortality in that group 
higher than it would be otherwise. (On 
Sweden, see Sundbarg, 1910, pp. 63-67. ) 

Demographic effects on receiving 
rown/rir^.— Walker’s "substitution the- 
oiy,” according to wliich the addition to 
numbers through immigration is offset 
by the depressing effect on the fertility 
of the native-born, can no longer be ac- 
cepted. Thompson and Whelpton dem- 
onstrated that in any ten-, twenty-, or 
thirty-year period between 1830 and 
1920 the direct increase in the popula- 
tion of the United States due to immi- 
gration was greater than the decline 
of fertility attributable to all causes 
(Tliompson and Whelpton, 1933, pp. 
304-7 ) . Immigration may indirectly low- 
er the natural increase of the native-born 
by promoting industrialization, but it 
need not do so. It is possible that heavy 
immigration into urban areas, by di- 
minishing the volume of rural exodus in 
the receiving country, may cause the fer- 


tility of the native population to be 
higher than it would otherwise be (C. 
Gini, 1946). Mortara’s (1942) exhaus- 
tive analysis of the problem led to the 
conclusion that the migration move- 
ments of the last century had hardly any 
net effect on the course of natural in- 
crease of the native populations in the 
receiving countries. In the major coun- 
tries of absorption, e.g., the United 
States and France, heavy immigration 
came after the natural increase of the 
native population had begun to fall. 

When we consider the rate of growth 
of the immigrant section in the receiving 
country, the sex and age composition 
of the inflow normally promotes a high 
rate of natural increase. However, the 
increase depends upon the proportion of 
the immigration which is permanent. It 
is not possible to generalize on whether 
immigrants carry with them into the new 
country the habits and attitudes regard- 
ing fertility which exist in the country 
of origin. Arnold Rose ( 1942 ) found that 
the birth rate for Italian married couples 
not separating during migration was 
higher after they came to the United 
States than it would have been had they 
remained in Italy, and on the average 
5 to 10 per cent more children survived 
to any given age in the United States 
tlian in Italy. On the other hand, Borrie 
( 1948, p. 126) has shown that New Zea- 
land women in Australia in 1933 had a 
gross reproduction rate lower than the 
rate for women in New Zealand. It has 
been said that there is no evidence that 
the non-marrying mores of the Irish per- 
sist in the second and third generations 
of Irish-Americans— where there arc sec- 
ond and third generations! There is little 
doubt that whatever may be true of the 
foreign-bom themselves, the second and 
third generations tend to adopt the fam- 
ily-building pattern of their country of 
adoption. 

The empirical evidence on the long- 
period contribution of immigration to 
the growth of population may now be 
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suinmarized. Net immigration into 
France in the period 1801-1936 has been 
estimated at 3,960,000, over a third of 
the increase of 14 million within the 1936 
boundaries of France between 1801 and 
1936 (Landry, 1945, pp. 513-14). The 
white population of the United States in 
1790 was 3.2 million; allowing for a pro- 
portional contribution to persons of 
mixed parentage, its descendants living 
in the United States are estimated at 41.3 
million in 1920. In the same year the 
survivors and descendants of immigrants 
since 1790 numbered about 53.5 million. 
The net immigration of white persons 
during this period is estimated at 26.5 
million (United Nations, Population Di- 
vision, 1953h, p. 139 ) . 

Explanatory Principles 

A brief attempt will be made to sketch 
certain principles which offer an expla- 
nation of some of the phenomena of in- 
ternational migration viewed as a histori- 
cal process over the last century and a 
half. Amid the maze of empirical data 
and the diversity of opinion as to the 
correct interpretation of them, this is not 
an easy task. We shall begin by drawing 
attention to an example of contradictory 
reasoning and by suggesting ways in 
which opposed points of view may be 
reconciled. 

The interplay of migration and capital 
movements.— A contradiction is illus- 
trated by the following quotations: 

Continued development of non -agricul- 
tural industries on a large scale . . . may 
have the effect of removing the necessity of 
emigration from a country which was for- 
merly unable, with a primarily agricultural 
economy, to provide suitable economic 
opportunities for all its people. . . . 

Urbanization and industrialization of the 
major countries of immigration had the 
effect of increasing their attraction to immi- 
grants, at least during the first decades of 
the twentieth century [United Nations, 
Population Division, 1953h, p. 114]. 


In sending countries industrialization 
inhibits emigration; in receiving coun- 
tries industrialization stimulates immi- 
gration. This blurred picture can be 
made a little clearer if we look upon the 
countries concerned as if they consti- 
tuted one economy, e.g., the Atlantic 
economy of the period 1830-1924. We 
then ask, other things being equal, what 
geographical redistribution of labor and 
capital was required in this economy if 
its rate of economic growth was to be 
maximized in that period? At the outset 
in the eastern sector of the economy— 
the Old World— labor and capital were 
plentiful, relative to land and natural 
resources; in the western sector— the 
New World— labor and capital were 
scarce, relative to land and natural re- 
sources. Given freedom to move and the 
means of transport, units of the plentiful 
factors would migrate from east to west. 
As long as the marginal social net prod- 
uct of labor in the New World was great- 
er than in the Old World, east-west 
migration of workers would promote the 
economic efficiency of the Atlantic 
economy. 

Tins transference did not proceed 
evenly through time. The highly indus- 
trialized creditor country was heavily 
dependent on the underdeveloped debt- 
or countries for food and raw materials. 
When industrialization was advancing 
rapidly in the United States, with the 
aid of capital and immigrants from Eu- 
rope, Great Britain was not able to have 
a big upsurge in her own capital for- 
mation at home. In one phase the debtor 
country pushed ahead with investment 
in capital equipment, and in the next 
phase it was the turn of the creditor 
country to do likewise, aided by a copi- 
ous flow of imports from the debtor 
country. Transatlantic migration and the 
inverse cycles of home investment were 
necessary conditions for the economic 
growth of both lender and underdevel- 
oped countries in the nineteenth cen- 
tury. We are now able to reconcile 
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the apparent contradiction referred to 
above. In the upswing of the migration 
-foreign-lending cycle the rapid pace of 
industrialization overseas attracted im- 
migration, and in the downswing of the 
migration-foreign-lending cycle the 
rapid pace of industrialization in Europe 
kept most would-be emigrants at home. 
There was a long-run community of in- 
terest between the sending and receiving 
countries. (Sec Brinley Thomas, 1958; 

1954, chaps, vii, xi, and xiv.) 

In the light of this explanatory prin- 
ciple, it is not possible to accept Jerome s 
(1926, p. 209) argument that " . . the 
net cflFect of cyclical fluctuations in im- 
migration is to aggravate on the whole 
the unemployment problem in the 
United States.” Countries of emigration 
suffered more from unemployment than 
countries of immigration, and the United 
States got its severest dose of unemploy- 
ment a few years after the drastic re- 
strictions on immigration in 1924. In the 
fifty years ending in 1919-28 the average 
standard of living of the American 
people rose threefold; the most rapid 
nites of advance took place during the 
years when immigration was heaviest. 
In its upward phases immigration pro- 
moted the growth of investment, income, 
and employment, and in its downward 
phases it helped to relieve pressure in 
the labor market. ( See Brinley Tliomas, 

1955, p. 171.) 

We must now turn to a formally valid 
economic model which proves that in an 
international economy, under certain 
conditions, the prices of labor and capi- 
tal will be equalized even if these fac- 
tors cannot migrate from one country to 
another. Tlie goal will be reached 
through commodity trade, llie assump- 
tions required for this result (free trade 
and free competition, a two-country, 
two-commodity, two-factor world, no 
specialization, identical production 
functions in both countiies for the same 
products, small optimum units in com- 
parison with markets ) are extremely re- 


strictive. (See P. A. Samuelson, 1949; 
Tinbergen, 1949; I. F. Pearce, 1951-52; 
P. A. Samuelson, 1951-52. ) When more 
realistic assumptions are made, it can be 
shown that if total production in the in- 
ternational economy is to be maximized, 
free trade must be accompanied by in- 
ternational migration of factors of pro- 
duction. Six possible reasons for this 
conclusion have been advanced by J. E. 
Meade (1953, pp. 72-73): 

Differences in productive atmosphere in 
the different regions of our union; differ- 
ences in the scale of production in the dif- 
ferent regions; costs of transporting the 
products between the regions; the complete 
specializing of certain regions on certain 
lines of production; the existence of a large 
number of factors relatively to the number 
of standardized traded products made in 
many parts of the union; and marked dif- 
ferences in the technical possibility of sub- 
stituting one factor for another in the differ- 
ent industries producing traded products. 

Tliese conditions were certainly true 
of the Atlantic economy of 1830-1924. 
Thus, both the comparative statics ap- 
proach based on relative factor-propor- 
tions and the period analysis of fluctua- 
tions provide a logical explanation of 
the role of migration in the internation- 
al economy. 

Population pressure . of the mi- 
grations of history can be explained by 
the theory of unavoidable population 
pressure. In the simplest Malthusian 
model a country is deprived of the fruits 
of technical improvement by the rapid 
growth of population. This eventually 
forces some of the people to seek sub- 
sistence in new territories. Given the no- 
tion of an optimum population, in the 
static sense of tliat size of population at 
any given time which maximizes real 
product per head, we may explain mi- 
gration as transfers from countries above 
the optimum to countries below the op- 
timum. This may be translated into dy- 
namic terms by defining the optimum as 
that rate of growth of population which. 
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other things being equal, maximizes the 
rate of growth of real product per head 
in a country over a given period of time. 
Sometimes a country is said to be over- 
populated if a tolerable level of sub- 
sistence cannot be secured without im- 
porting food. Finally, there is the notion 
of a population being so large that if 
some of it was removed total output 
would not diminish, the marginal prod- 
uct being negative. This condition, dis- 
guised unemployment, existed in sev- 
eral European agricultural countries in 
the nineteenth century and is today prev- 
alent in China, India, Indonesia, Egypt, 
and eastern Europe. 

It is illuminating to regard interna- 
tional migration as a vast secular process 
of rural-urban transference induced by 
the rise in agricultural productivity, 
which is the indispensable condition of 
economic growth. The demand for food 
does not keep pace with the rise in real 
income per head. If the productivity per 
person engaged in growing food in a 
closed community increases at a more 
rapid rate than food consumption per 
head of the population, then the pro- 
portion of the population engaged in 
agriculture must decline. It is the richest 
countries that have the smallest propor- 
tion of the population engaged in pro- 
ducing food. 

Some of the movements of interna- 
tional migration in the nineteenth cen- 
tury were set off by intolerable pressure 
of disguised rural unemployment, 
brought to a head, e.g., in the case of 
Ireland, by the potato famine of 1846. 
The extent of the pressure varied from 
time to time: it might be that twenty 
years after a phase of an abnormally high 
birth rate the emigration age groups 
would be unduly swollen; or a wave of 
technical progress in agriculture, e.g., in 
Germany in the 1850’s, might create a 
big pool of surplus labor; or the boom- 
erang effect of agricultural and trans- 
port innovations in the New World 
might render obsolete whole tracts of 
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the agricultural economy of the Old 
World. In Schumpeter's (1939, p. 319) 
striking phrase, “The story of the way in 
which civilized humanity got and fought 
cheap bread is the story of American 
railroads and American machinery.” 

In the nineteenth century the rural- 
urban transference required by econom- 
ic growth took place on a vast interna- 
tional scale because there were no seri- 
ous racial conflicts between the migrants 
and the native populations of the coun- 
tries of new settlement. Corresponding 
migrations in the twentieth century from 
the heavily ovei*populated countries of 
Asia to Africa, Oceania, or the Americas 
are impossible for racial reasons. The 
elimination of disguised rural unem- 
ployment through a rise in agricultural 
productivity and a transfer of the surplus 
into manufacturing— the essence of eco- 
nomic growth— has to be enacted for the 
most part within the boundaries of the 
underdeveloped countries. Tliis causes 
the rate of improvement to be much 
slower than if the process transcended 
national boundaries. 

Theory of immigration.— In interpret- 
ing the effects of a flow of immigrants on 
the receiving country, it is essential to 
distinguish between the substitution 
effects and the income or aggregative 
effects. The arrival of a large number of 
unskilled workers means compe^tition 
with native members of that grade of 
labor, and the relative incomes of the 
latter will tend to decline. Other grades, 
e.g., the skilled, professional, and execu- 
tive, which stand in a complementary re- 
lationship to the unskilled, will benefit 
from the coming of the immigrants. This 
phenomenon contains an explanation of 
the change in the occupational character 
of British immigration to the United 
States after 1900; the proportion of un- 
skilled fell sharply. Laborers from Brit- 
ain were finding it very difficult to com- 
pete with laborers from southeast 
Europe. These “new” immigrants were 
complementary to the native-born 
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skilled grades and bestowed prosperity 
on them. 

The aggregative eflFects on the nation- 
al income of the receiving countiy arise 
not only from the new inputs of labor 
but also from new ideas, methods, and 
techniques which individual immigrants 
bring with them. The aggregative effect 
can be very strong if the country is in the 
stage of increasing return. The experi- 
ence of the United States up to 1923 
shows that, given a high degree of verti- 
cal mobility and a potent aggregative 
effect, it is possible for huge inflows of 
immigrants to be absorbed without seri- 
ous friction. (See J. J. Spengler, 1958, 
for a discussion of the aggregative and 
substitution approaches. ) 

To explain why immigration proceeds 
by fits and starts, wc need to invoke the 
theory of the inflationary process in an 
open economy: the model could be 
either that of a demand inflation or of 
a cost inflation, or perhaps a mixture 
of both. Why does not a new country 
go on absorbing immigrants at an even 
rate? Let us take a simple example. Let 
the economy have an annual supply of 
output equal to 100, consumption com- 
prising 90 and investment 10. Let the 
capital-output ratio be 3:1, and let im- 
migration add 2 per cent per annum to 
the population. We assume full employ- 
ment. Consumption goes up by 2 per 
cent, i.e., from 90 to 91.8; the capital 
stock of 300 would have to be increased 
by 2 per cent, i.e., by 6. Tlius the aggre- 
gate real demand would rise from 100 
to 107.8, whereas aggregate real supply 
would merely go up to 102. This infla- 
ionary gap will be narrowed to the ex- 
tent that the propensity to work hard, 
to save, and to abstain from demanding 
houses is relatively high among the mi- 
grants. The excess aggregate demand 
sucks into the home market products 
which would otherwise be exported and 
increases the flow of imported consump- 
tion and investment goods; this can be 
temporarily offset by an import of capi- 


tal But tlie situation is unstable, and 
eventually the government has to step 
in to curb the volume of imports by de- 
flating incomes. At this point immigra- 
tion falls. Australia ran into a crisis of 
this kind in 1951-52. ( See P. H. Karmel, 
1953. For a model of a cost inflation with 
special reference to Israel see A. P. 
Lemer, 1957.) 

NEXT STEPS IN RESEARCH 

Data 

The prospects of empirical analysis 
will be much improved if the most glar- 
ing deficiencies of the primary data are 
eliminated in the developed countries 
and if the lessons of the past arc borne 
in mind where new records are intro- 
duced in underdeveloped countries. 
The valuable work already done on mi- 
gration statistics by the Population Com- 
mission of the United Nations needs to 
be extended; at the same time, much will 
depend on the initiative of those who 
seek to reform the statistics in each coun- 
try. There is a powerful case for setting 
up an International Migration Institute 
which could concentrate the necessary 
expertise on the solution of the more 
urgent problems of data, methods, and 
analysis. 

There are several tasks concerning 
countries with a long tradition of mi- 
gration records. For example, what is 
the most effective way of recording the 
movements of international migrants by 
air? Since statistics of immigration are 
easier to collect and more accurate than 
statistics of emigration, the former 
should be the main object of reform. 
The activities of the United Nations 
Sub-Commission on Statistical Sampling 
should be expanded so that continuing 
sampling procedures can be organized 
in countries where conditions are favor- 
able. 

Second, the difficulties of making data 
consistent are so enormous that it would 
be a great mistake to be overambitious. 
I.ack of comparability arises from heter- 
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ogeneous methods of collecting national 
data, and it would be naive to expect 
sovereign states suddenly to change 
their nature. It is discouraging but not 
surprising that migration statistics are 
no better today than they were twenty- 
five years ago. We shall not achieve an 
improvement in them by crying for the 
moon. It is necessary, first, to recognize 
that different types of questions must 
be asked in different countries if com- 
parable information about a given 
datum is to be elicited, and it is the duty 
of scholars to show precisely what va- 
riety of questions is appropriate in each 
case. To try to force uniform questions 
on national authorities is not only fruit- 
less but harmful. A uniform end-product 
can come only through a variety of 
means. Furthermore, it is the duty of 
scholars to draw up a short list of really 
important topics for which comparable 
data are indispensable. There is no limit 
to the curiosity of the academic mind, 
but tfiere is a stern limit to what we can 
expect government departments to do 
for us. To present them with a vast shop- 
ping hst (including a lot of luxuries 
which it would be very nice to have) 
is simply to invite the cold shoulder. 
We should bear in mind that statistics 
should be fruitful as well as illuminating. 
An organization such as the Intergov- 
ernmental Committee for European Mi- 
gration faces operational problems 
which would be more easily solved if 
an adequate statistical service existed. 
A general reform of statistics would be 
achieved sooner if the usefulness of pro- 
posed changes as an aid in the execution 
of policy were first demonstrated. The 
academic battalions in Great Britain 
have waged a long campaign for better 
economic statistics without much suc- 
cess, but in April, 1956, the Chancellor 
of the Exchequer was stung into action 
by his discovery that, in his now famous 
words, “we are always, as it were, look- 
ing up a train in last years Bradshaw.” 

Third, statisticians specializing in 
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demography cannot escape some of the 
blame for tlie well-known inadequacies 
of migration time series. Every worker 
in this field has recognized the tremen- 
dous service performed by the Interna- 
tional Labor Office and the National Bu- 
reau of Economic Research in carrying 
out the all-embracing survey. Interna- 
tional Migrations, in 1929-31. Here was 
a unique inventory wliich should have 
inspired a rich advance in analysis. The 
historical series for many countries, so 
laboriously unearthed, needed to be 
critically appraised and subjected to 
various tests, particularly in the light of 
census information. But this vital task 
of adjustment was neglected or post- 
poned. The United States possessed one 
of the oldest time series on immigration, 
but it was not until 1954 that the work 
of checking and reconciling immigra- 
tion and emigration data witli census 
data on resident foreign-born was 
carried out (it has been admirably done 
in Kuznets and Rubin, 1954). It would 
be easy to draw up a long list of needed 
jobs of adjustment, checking, and recon- 
ciliation in several departments of mi- 
gration statisties in a host of countries. 
Tlie aim should be to assemble, for those 
countries whose basic data warrant it, 
a comprehensive set of time scries in- 
corporating the best checks available. 
Few countries arc as fortunate as Swe- 
den in possessing a long series of un- 
usually reliable population statistics. 
The recent compilation, Historisk Sta- 
tistik for Sverige, Befolkning, 1720-1850 
(“Historical Statistics of Sweden, Pop- 
ulation, 1720-1850”), published by the 
Central Statistical Office, Stockholm, is 
a model which could with variations be 
emulated in other countries. 

Concepts and Methods 

The words “overpopulated” and “un- 
derpopulated” are apt to mean a variety 
of things. When employed in a scientific 
argument they are usually part of the 
vocabulary of the optimum theory of 
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population, a branch of comparative 
statics which flourished in the period be- 
tween Wicksell and Keynes. In recent 
years there has been a remarkable reviv- 
al of interest in the theory of economic 
growth, brought about partly by the 
Keynesian impetus and partly by the 
change in the type of problem which 
dominates the contemporary scene (cf. 
Harrod, 1948; Kuznets, 1956; W. Arthur 
Lewis, 1955; Joan Robinson, 1956). 

The dynamic point of view which was 
implicit in the classical treatment of 
population is being recaptured. A valu- 
able contribution to methodology has 
recently been made by Leibenstein in 
A Theory of Econornic^Demo graphic 
Development (1954). He reaches the 
conclusion that 

. . . optimum theory has nothing to say 
about the following: (1) the nature of the 
roles and the role distributions pertinent to 
the determination of population size; (2) 
the fields of action that can conceivably per- 
tain to the process of demographic and eco- 
nomic changes; (3) the role of values in the 
detennination of population size; (4) the 
choice distributions or behavior crjiuitions 
that lead to different population sizes. In 
short, existing optimum population theory 
says nothing about the detenninants of 
population growth or decline, and hence 
the theory c'an say little that is of interest 
for policy purposes except when population 
happens to be the desired size [p. 188]. 

One of the most pressing tasks of the 
theorist is to rectify this state of affairs; 
intensive work on models of economic 
growth is required in order to attain con- 
cepts of “optima” in dynamic terms. Un- 
til this is done, much of the analysis of 
the economic implications of emigration 
and immigration will lack substance. At 
the World Population Conference in 
Rome in 1954 it was unfortunate that tlic 
four sessions devoted to international 
and internal migration showed hardly 
any connection with the theme of “pop- 
ulation in relation to capital formation, 
investment, and employment” discussed 


in later sessions. Migration was treated 
too much as a demographic phenome- 
non divorced from the process of eco- 
nomic growth; for example, hardly any 
attention was given to the interdepend- 
ence of international capital and migra- 
tion movements. 

Current developments in analytical 
economics will have considerable effect 
on population study. The trend of think- 
ing is well brought out in the following 
words of Kaldor (1954, p. 65): 

. . . the very fact that different human so- 
cieties experience such very different rates 
of growth— in fact, differences in rates of 
growth in different ages or in difi'erent parts 
of the world in the same age are one of the 
most striking facts of history— in itself pro- 
vides powerful support for the view that 
technical invention and population growth, 
the two factors underlying the trend, are 
not like the weather or the movement of the 
seasons, that go on (juile independently of 
human action, but are very much the out- 
come of social processes. The growth in 
population, in particular, is as much the 
consequence of economic growth as the con- 
dition of it. 

Tliere is abundant scope for tlie con- 
struction of models of growth in an in- 
ternational economy, with rates of 
change in population and in inflows or 
outflows of migrants as induced factors. 
It may be that as the economist reoccu- 
pics territory which has long been the 
preserve of sociologists and demogra- 
phers, the gain in precision will be offset 
by a loss of realism. The economist is 
concerned only with his particular 
aspect of a many-sided situation; but, 
in view of past neglect, it is fair to say 
that we must now turn to economic dy- 
namics if we are to fill the most impor- 
tant gap in our fundamental concepts. 

Lines of Research 

There are a number of fascinating 
problems arising out of the era of un- 
restricted movement which await analy- 
sis. Such research is far from being of 



537 


International Migration 


mere academic interest, as Kuznets and 
Rubin (1954, p. vi) have said in rela- 
tion to the United States: 

An understanding of these past processes 
and of the implications of the decisions 
made about them is of great practical im- 
portance, today perhaps more than ever. 
Decisions about immigration, like those 
about the public domain, internal improve- 
ments, industrial organization, and protec- 
tion, were among the basic secular decisions 
—basic in that they were far-reaching, and 
secular in that they were important for the 
long-term development of the economy. 
Although such decisions cannot be reversed 
easily, and often cannot be reversed at all, 
retrospective understanding of their conse- 
quences may forestall haste in future de- 
cisions and stimulate foresight where it is 
obscured by ovcrconccrn with the appar- 
ently pressing problems of the day. . . . Even 
a hasty survey of the data in this field and 
a glance at the implications of some of the 
findings reveal the vast need for a methodi- 
cal quantitative analysis of this aspect of the 
country’s past growth. 

The following arc some aspects of the 
migration process in the era of unre- 
stricted movement which would well re- 
pay intensive analysis: 

a ) A re-examination of the long-peri- 
od strength of the “push” factor in Eu- 
rope, 1820-1920, with special reference 
to different phases of the period and dif- 
ferent areas within the continent. 

h ) A re-examination of the long-peri- 
od strength of the “pull” factor in Amer- 
ica, 1820-1920, witli special reference to 
different phases in the evolution of the 
American economy. 

c ) The mechanism of the long swings 
in transatlantic migration related to long 
swings in real investment in the United 
Kingdom and the United States. TTie 
bearing of migration on the determinants 
of the inverse relation between building 
cycles in the United States and the 
United Kingdom. A detailed lag analy- 
sis of the relation between migration and 
house construction in various countries. 

d) The interaction between immigra- 


tion and capital formation in the United 
States, using Kuznets’ distinction be- 
tween “population-sensitive” capital for- 
mation ( e.g., residential construction 
and capital expenditure by railroads) 
and “other” capital formation. Testing 
the hypothesis of an inverse correlation 
between these two categories of 
formation. 

e) Statistical verification of Kuznets’ 
(1955, p. 17) speculation regarding a 
self-perpetuating long swing in popula- 
tion and product in the United States up 
to tlie 1920*s. 

Given the long swings in additions to per 
capita flow of goods to consumers, the result 
—with some lag— will be long swings first in 
the net migiation balance and then in the 
natural increase, yielding swings in total 
population growth. The latter then induce, 
with some lag, similar swings in popula- 
tion-sensitive capital fonnation— residential 
housing and fixed capital expenditures by 
railroads. The latter cause inverted long 
swings in “other” capital formation, and in 
changes in additions to per capita flow of 
goods to consumers. The swings in the latter 
then start another long swing in the net mi- 
gration balance and in natural increase, and 
so on. 

/) Exj)lanation of the factors respon- 
sible for the cessation of the mechanism 
oil timed in (c), 

g) A detailed sector analysis of the 
progress of mechanization, technical in- 
novation, and capital-outjmt ratios in the 
United Stales, 1890-1913, with special 
reference to the inflow of immigrant 
labor. To what extent, if any, did immi- 
gratimi exercise a causal influence on 
technical progess? 

h) An analysis of the timing of build- 
ing cycles and migration in European 
countries, e.g., Germany, Sweden, and 
France, and in overseas countries other 
than the United States. The results to 
be related to the conclusions under ( c ) . 

i) The interaction of emigration and 
internal migration in various countries 
at different times. 




23. Population Estimates and Projections 
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THE FIELD OF POPULATION 
ESTIMATES 

Definition and Importance of the Field 

It might be said that knowledge of 
facts is the body of science and ability 
to predict its ultimate aim. Facts and 
their relationships are subject to defini- 
tion, observation, and quantification. 
Assuming that the system of factual re- 
lationships is complete, prediction re- 
sults from their synthesis; the validity 
of predictions is verifiable only by ob- 
servation post factum. 

The purpose of estimates is to pro- 
vide quantification of facts not secured 
by accepted methods of measurement. 
A projection is a synthesis of factual 
relationships against some background; 
if the system of facts is sufficiently self- 
contained and if the background is the 
future, it is a prediction. 

In demography, estimating and pro- 
jection methods are so closely inter- 
twined that together they form one 
field of scientific endeavor. In defining 
this field, we shall first regard estimates 
and projections separately. They will 
be considered jointly in the remainder 
of this report. 

It is merely conventional to regard 
certain methods of quantification as sci- 
entific “measurement.” In the physical 
sciences, the standards of acceptable 
mensuration are high in objectivity and 
precision; “estimates,” i.c., other quan- 
tifications, are usually less objective or 
precise. Yet, even in physics, accurate 
measurement is subject to interferences; 
when these are taken into account, we 


arrive in an area in which measurement 
and estimation overlap. 

Among interferences with rigorous 
measurement may be listed: (a) in- 
adequacy of the observer s perception; 
(b) defects of the measuring instru- 
ment; (c) extraneous disturbing factors 
(e.g., humidity, temperature); (d) time, 
if observation does not coincide exact- 
ly with some occurrence; and (c) the 
disturbance introduced by the fact of 
observation itself. Usually slight, these 
interferences are sometimes apprecia- 
ble, requiring some modification of the 
original “authentic” record. After ad- 
justment, interpretation of the record 
may be more accurate and perhaps 
more objective than the record itself. 
But it is unclear whether a quantity 
so established is a measurement or an 
estimate. 

Tliis area of overlap is much wider 
in the social sciences. For example, 
economic index numbers are a meas- 
uring instrument of admitted structural 
weakness. In an opinion survey, the 
interview itself tends to disturb the 
facts. Often there is doubt whether 
the definition of facts to be measured 
is relevant. Finally, conventions as to 
what constitutes acceptable measure- 
ment are still in process of being 
formed. 

Between such extremes, demography 
is in a middle position. Censuses and 
vital registers, despite recognized im- 
perfections, are measuring devices of 
long standing. More recently, scientific 
sampling methods have gained pres- 
tige; when certain criteria (yet to be 
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specified) are met, they may likewise 
come to attain the status of “measure- 
ments” rather than “estimates.” But 
known imperfections of the measure- 
ments give rise to a large area of ad- 
justment for errors. This area, where 
measured quantities are subject to re- 
interpretation, is already in the prov- 
ince of population estimates. 

But the field of population estimates 
derives most of its scope from the fact 
that accepted measurement cannot be 
performed at every time and for every 
detail required by demographic anal- 
ysis. Frequent, detailed, and accurate 
censuses are costly, and the collection 
of all facts pertinent to vital events 
meets with formidable administrative 
obstacles. Demographic information 
would have to remain very spotty in- 
deed were it not possible to fill the 
gaps by means of estimates. In addi- 
tion, useful estimates can often be 
made for places and times where con- 
ventional measurement is not yet pos- 
sible. 

Projections into the future can be 
predictions if the system of facts is 
suflBciently comprehensive. The ideal 
of a completely self-contained system 
of facts is attained in mathematics, 
where the assumption is implicit that 
no factors other than those defined 
enter the system. When a mathematical 
equation is solved, prediction is re- 
duced to a logical identity. 

A physical experiment is perfect if 
factors extraneous to some system are 
successfully excluded. Prediction can 
then be verified. If the predicted result 
does not appear, either the system of 
facts or the experimental conditions 
have been imperfect. Failure of an 
experiment, however, is no less instruc- 
tive than its success. Failure can often 
lead to discovery of new facts or re- 
lationships previously left out of ac- 
count. 

In the social field, experimental con- 
ditions cannot be produced at will. 


This circumstance precludes verifica- 
tion of a prediction in which only a 
limited number of factors are consid- 
ered. But the number of possibly rele- 
vant factors is too great for human 
powers of conception. Prediction, then, 
is confined to systems in which only a 
manageable number of factors are in- 
cluded. It should, if possible, comprise 
a selection of those facts whose rele- 
vance is greatest. At tlie time when the 
prediction is made, the actual relevance 
of the selection of facts is in doubt; 
only the course of later events can 
prove whether a relevant choice has 
been made. 

Useful demographic projections are 
often made for purposes other than 
prediction. “Conditional” projections re- 
veal, like mathematical ctjuations, the 
implications of a deliberately limited 
system of facts. Forward projections 
from a date in the past and reversed 
projections into the past are important 
aids in a variety of estimating proce- 
dures. But the usefulness of theoretical 
projections, however great, does not 
constitute an alibi where the public 
has been led to believe that a projection 
had been intended as a forecast. 

According to popular understanding, 
scientific endeavors are warranted if 
they facilitate prediction. This applies 
also to dcanography where it is es- 
teemed as a science. Disappointment 
with a population forecast which has 
“failed” is not decreased if the position 
is taken that social projections are “con- 
ditional” only. On the other hand, de- 
spite possible apparent “failure,” the 
prediction will be appreciated where 
the divergence of events from predic- 
tion can be taken as positive evidence 
tliat new circumstances have arisen 
which give just cause for surprise. 

Popular understanding of the busi- 
ness of weather forecasting seems to 
meet this condition. The public believes 
that forecasts seldom fail without 
“good” reason. Discovery of “good” 
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reason for failure is believed to add 
to the stock of knowledge and to 
strengthen forecasting ability. The ele- 
ments surrounding a population pros- 
pect cannot be yet as acceptably item- 
ized as those which condition the 
weather. 

Ramifications of the Field 

In older textbooks, now ‘‘classic,” the 
field of population estimates is sub- 
divided into “intercensal” and “post- 
censal” estimates. This twofold division 
is still relevant today where censuses 
are taken periodically and provide the 
best possible measures of population 
size for the given dates. The division 
continues to be useful, since it facili- 
tates clear distinction of estimates with 
varying degrees of definiteness. 

Under the stated conditions, “inter- 
ccnsal” estimates are definite. Censuses, 
once taken, can no longer be improved 
upon. If estimates for the intercensal 
years arc made with best available 
methods and made to agree with re- 
sults of the preceding as well as the 
following census, no further improve- 
ment of tlie estimates appears possible. 

“Postcensal” estimates vary in defi- 
niteness. When final results of non- 
censal information, if any ( data on 
births, deaths, and migration), are uti- 
lized, the estimates will stand until a 
new census makes it possible, by one 
modification, to transform them into 
“intercensar estimates. Estimates for 
very recent dates are “provisional” 
when extrapolation still has to be made 
pending the compilation of final data 
on births, deaths, and migration. The 
same type of estimate is “tentative” 
when the extrapolation is extended to 
a near date in the future. The definite- 
ness of the latter resides in the possi- 
bility of unusual future events which, 
had they occurred in the recent past, 
would presumably have been taken into 
account even in a “provisional” current 
estimate. 


The distinction between “intercen- 
sal” and “postcensal” estimates is stand- 
ard administrative practice in many 
countries. The assumption that cen- 
suses, taken periodically, provide the 
most accurate bench marks of popula- 
tion size— though slightly incorrect— is 
of great administrative convenience. 
But there are many situations where 
the distinction is less relevant. More 
important than this, it has become in- 
adequate as an outline of the entire 
field of population estimates in its pres- 
ent state of expansion. 

The irrelevance of the “classic” two- 
fold division of the field is obvious in 
countries where no censuses have been 
taken, where censuses are sporadic, 
where census results are reinterpreted 
after reappraisal of the census perform- 
ance, and where population is meas- 
ured by such diverse means as con- 
tinuous population registers, annual 
lists of taxable households, sample 
enumerations, or the revenue of the 
salt tax. 

The complexity of modern govern- 
ment and the modern approach to 
economic and social problems have 
heightened interest in a variety of pop- 
ulation features other than mere size. 
It has become important to know a 
population's composition by sex, age, 
marital status, economic characteristics, 
urban and rural residence, and other 
features or cross-classifications, for vari- 
ous dates in the past, present, and pre- 
sumable future. Births, deaths, and mi- 
gration facts also require detailed ex- 
amination with respect to various char- 
acteristics on which official statistics 
cannot inform us promptly, if at all. 

New estimating tasks require con- 
stantly new techniques and, occasional- 
ly, new working models. So long as only 
intercensal and postcensal estimates of 
total population are needed, the task 
is met by a craftsman: both the theory 
and the application of the field can be 
easily handled by the same person. 
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Where new tasks arise constantly, the 
craftsman no longer suflBces. He must 
be joined by an engineer who engages 
in the development and testing of 
methods. But even the specialty of the 
engineer might prove too narrow. Ju- 
dicious use of techniques is not a mere 
matter of arithmetic but requires in- 
creasingly an insight into the total sys- 
tem of interrelations between demo- 
graphic, social, and economic facts and 
tendencies. There is increasing scope 
for co-operation between computing 
experts, mathematicians, economists, 
and sociologists, as well as the practical 
experts in applied fields of endeavor. 

Demographic estimates are not made 
exclusively for practical purposes but 
are also needed in the advancement of 
knowledge. The variety of estimates 
needed in support of detailed demo- 
graphic and related studies, e.g., in 
studies of fertility or of genetic factors, 
is probably far greater than that re- 
quired by a national administration. 

These considerations lead to a mul- 
tiple subdivision of the field of popula- 
tion estimates. At least the following 
criteria apply: (a) purpose (whether 
in support of practical action or the 
furtherance of knowledge); (b) level 
of work (applied, methodological, and 
critical ) ; ( c ) demographic features 

(population, population characteristics, 
vital trends, etc. ) ; (d) data used ( cen- 
suses, registers, samples); and (e) 
time reference (past, current, future). 

Objectives in Estimating 

The question still to be considered is 
what constitutes a “good” estimate. 
Evidently, it is highly desirable that an 
estimate accord with the facts, i.e., that 
it be accurate. But accuracy as such is 
not always a practical criterion of the 
“goodness” of the estimate. 

For practical purposes, accuracy is 
an elusive concept. How closely an es- 
timate conforms to facts cannot be as- 
serted unless the facts themselves are 


perfectly known. Such knowledge, if 
attained, would make an alternative es- 
timate unnecessary and, in fact, impos- 
sible. An approximate idea of possible 
accuracy can sometimes be gained by 
comparison of estimates of the same 
quantity derived by alternative meth- 
ods ( including those of imperfect 
“measurement”) with similar order of 
reliability. 

This leads to a distinction between 
absolute accuracy and presumptive ac- 
curacy, i.e., reliability. A crude esti- 
mate can happen by mere chance to be 
accurate, while an elaborate estimate 
occasionally misses the facts by a wide 
margin. Accidental accuracy can be the 
result of compensating errors. Acciden- 
tal failure can occur when, for the lack 
of past evidence to this effect, even an 
expert fails to recognize the possible 
relevance of some factor. Yet, so long 
as a clear idea of probable accuracy 
cannot be formed, greater reliance 
must be placed in an estimate whose 
chances of being accurate are deemed 
greatest. 

Reliability cannot be quantitatively 
assessed. It is imputed to estimates 
made by methods of proven past suc- 
cess or by persons of demonstrated good 
judgment. As observable conditions 
change and new experience is made, 
methods once considered reliable may 
no longer be so. At best, frequency 
tests of approximate accuracy can lend 
support to estimates of one type instead 
of another type. Prior to such tests, re- 
liability is the chief practical criterion 
of the “goodness” of an estimate. 

Apart from acuracy, presumptive or 
otherwise, estimates should possess an- 
other virtue of sometimes greater im- 
portance. Especially when used in com- 
parisons, estimates should be consist- 
ent. Valid comparison of consistent es- 
timates is possible even if they are in- 
accurate, as appears from the following 
consideration. A population may have 
been enumerated in a census subject to 
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an error of possibly 5 per cent. One 
year later, this population is estimated 
at a figure 1 per cent greater than the 
census result. If the two figures are 
consistent, the inference that popula- 
tion has increased by about 1 per cent 
is warranted. If the estimate is inde- 
pendent and more accurate than the 
census, no such conclusion is possible. 

This observation throws more light 
on the meirits of traditional series of 
“postcensal” and “intercensal” esti- 
mates. The known imperfections of 
censuses and vital registers would seem 
to taint this practice with hypocrisy, es- 
pecially where new scientific appraisals 
of statistical performance permit the 
construction of estimates more accurate 
than the data themselves. As it turns 
out, the administrative routine of clas- 
sifying some admittedly inaccurate es- 
timates as ‘provisionar' and others, 
hardly less accurate, as ‘'definite/’ is a 
rather arbitrary device. Its justification 
is the consideration of expediency. The 
practice is certainly a poor one where 
errors in official demographic statistics 
are known to be large. Where they are 
minor, this small amount of hypocrisy is 
meritorious. Final census results re- 
quire legal indorsement, as they form 
the basis for such political measures as 
the apportionment of voting districts or 
the allocation of educational grants. 
Tlie results are part of a game whose 
rules cannot be changed while the 
game is in progress. It is doubtful 
whether estimates, even if more accu- 
rate than the official records, can be 
equally acceptable, since alternative es- 
timates of possibly equal accuracy can 
always be made. 

Legal sanction of official statistics 
leads to their wide acceptance. This 
makes it desirable to obtain estimates 
consistent with official data. Otherwise, 
frequent confusion could hardly be 
avoided. At the sacrifice of a small 
amount of accuracy, the unwarranted 
comparison of non-comparable figures 


can be eflFectively prevented. Yet there 
are other purposes where absolute ac- 
curacy is more important than consist- 
ency, especially where inferences are to 
be made from observed differences. In 
an intercensal balancing equation, the 
difference between two successive cen- 
sus totals should, theoretically, equal 
the combined effects of births, deaths, 
and migration. A theoretical estimate 
of migration should then result from 
subtraction of natural increase from 
total increase as registered by the cen- 
suses. Yet this inference is in doubt 
while there is doubt as to the accuracy 
of censuses and vital registers. 

Another case arises where the quality 
of official data is variable. Thus, ac- 
cording to official estimates, an im- 
provement in birth registration would 
suggest, ceteris paribus, an accelera- 
tion of population growth, though ac- 
tually growth has been constant. 

The desire for estimates that are con- 
sistent is in partial conflict with the 
need for more accurate estimates. One 
way of resolving this conflict is to re- 
tain official estimates as they result 
from consistent practice and to qualify 
them with additional assessments of 
their probable errors. This practice ap- 
pears most recommendable because ac- 
curacy is the higher of the two desid- 
erata only in connection with compara- 
tively specialized analytical problems. 
The virtue of consistency is supreme 
where theoretical estimates arc derived 
from theoretical models. Accuracy is 
not relevant, since further modifica- 
tions, to suit actual facts, can always be 
made. 

Reconstruction of Unavailable 

Estimates 

In recent years, various governments 
have “classified” certain types of infor- 
mation and withheld them from pub- 
lication. Facts relating to population 
have come to constitute such “classi- 
fied” information in certain areas, 
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though population estimates exist at 
the government level. Yet international 
understanding is best aided if at least 
some essential facts of the social and 
demographic situation are internation- 
ally laiown. A new branch of special- 
ized work has therefore come into ex- 
istence. 

Reconstruction of government esti- 
mates withheld from publication is like 
detective work. Occasional appearance 
of circumstantial information cannot be 
avoided. Painstaking search for pub- 
lished details which imply demograph- 
ic estimates, however indirectly, can 
yield some clues. Whatever clues are 
obtained must be carefully related to 
each other to establish their probable 
relevance and consistency. Even if a 
quantity can be determined in this way, 
there remains the problem of its exact 
qualification, the definition of terms, 
the date to which an estimate refers, 
etc. This type of work difEcrs a great 
deal from ordinary demographic esti- 
mating procedures. A high caliber of 
good judgment is necessary if useful 
and reasonably firm conclusions are to 
be drawn. A great deal of circumstan- 
tial reasoning is involved. The results 
may sometimes appear meager but are 
of great value because of their scarcity. 

THE PRACTICAL ROLE OF POPU- 
LATION ESTIMATES 

How Practical Requirements Are Met 

Many scientifically established facts 
are tools in man's mastery of the envi- 
ronment. The most important part of 
that environment is man himself. 
Knowledge of human quantities and 
trends is a major prerequisite to ra- 
tional social action. Such knowledge 
need not always be highly accurate but 
must be objective to the greatest pos- 
sible degree. If estimates are to guide 
action, they must be made with the 
sincere intent to exclude any possible 
source of illusion or delusion. 


Where governments are invested 
with diverse social functions, they re- 
quire population estimates of varying 
degrees of detail and accuracy. But 
governments are managed by politi- 
cians and not by social scientists. The 
requirement of objectivity cannot be 
met unless politicians and scientific 
workers can reasonably coexist. This 
coexistence is facilitated in a democ- 
racy, and especially where public opin- 
ion is enlightened. Here, the politicians 
are under constraint to furnish detailed 
accounts of the aflFairs of the nation, 
while the public insists that the account 
rendered be objective. Within the lim- 
its of a desirable budget, the govern- 
ment will find it expedient to devote 
some funds to the provision of adequate 
population estimates. 

initiative in specifying the exact type 
of work to be undertaken is shared be- 
tween those branches of the govern- 
ment which use the estimates and that 
particular unit—usually attached to the 
national census or statistical office— 
which produces them. The population 
specialists are in a good position to sug- 
gest what types of estimates can con- 
veniently be made and which estimates 
will serve best in illustrating various is- 
sues of governmental concern. At the 
same time, other branches of the gov- 
ernment must insist that priorities be 
met within stated limits of time and the 
budget. Disagreement as to what can 
and what should be done may arise fre- 
quently. Consistent work habits, stand- 
ardized results, and general experience 
can best be cumulated under a civil 
service system where the specialists en- 
joy at least some minimum security of 
job tenure. 

In other governments concerned with 
economic and social development the 
need for detailed population estimates 
is equally great, though publication is 
not always necessary. The conditions 
under which population statisticians co- 
operate with other organs of govern- 
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ment probably vary with circumstances. 
The quality of demographic informa- 
tion secured can conceivably be high, 
but there may at times be some dis- 
couragement to the display of initiative 
and the exercise of independent judg- 
ment on the part of the experts. 

Population-estimating work is still 
rudimentary where governments have 
only recently become agents of social 
policy and where public opinion is as 
yet rather innocent of a scientific spirit. 
These two circumstances impede prog- 
ress no less than lack of trained per- 
sonnel and financial resources. But the 
new concern with development of tech- 
nologically retarded areas creates a 
great need for better demographic in- 
formation. The Population Branch of 
the United Nations has assumed the 
task of developing demographic tech- 
niques suitable for countries in process 
of development. 

Aside from governments, some aca- 
demic institutions and other agencies 
are highly active in the development of 
population estimates and estimating 
methods. Relative independence from 
the political allocation of public funds 
enables such institutes to engage in 
work whose practical usefulness is not 
immediately apparent. Pioneer work in 
the improvement of techniques can be 
more readily undertaken at universities 
than in a public office. Especially in the 
United States, where some academic 
institutes are more richly endowed than 
elsewhere, private agencies have made 
great contributions to the public re- 
quirements for demographic informa- 
tion. The work done by semipublic in- 
stitutes, such as the Institut National 
d'Etudes D6mographiques in France, 
the Brazilian Institute of Geography 
and Statistics, and the Population As- 
sociation of Japan, is likewise of great 
value. The vitality of such institutes is 
essential for progress in a field where 
the political and budgetary rigidities 


of government limit the possibilities of 
exploring new avenues of work. 

Expectations and Disappointments 

The astounding material applications 
of modern knowledge in physics are 
most conspicuous in the modern world. 
What would have previously been re- 
garded a miracle is now solid achieve- 
ment. This achievement is most de- 
pendable where preceding scientific 
analysis was most precise. There is an 
optimistic belief that, with precise sci- 
entific findings, almost any material 
achievement will be possible. Accord- 
ingly, precision of analysis has almost 
become the popular criterion of the 
“scientific.'* This criterion is very near- 
ly met in many branches of physics 
but not within the social sciences. 
Among the latter, demography is rela- 
tively privileged, since its definitions, 
measurements, and estimates are more 
exact than those of most other social 
investigations. Social scientists rightly 
insist on the scientific nature of their 
endeavors, but popular expectation of 
precision endangers the prestige of so- 
cial research. 

It is important to consider the expec- 
tations and possible disappointments 
of the public to which population 
estimates can give rise. The demog- 
rapher, after all, requires a measure 
of public confidence if his work is to 
continue. His hopes are very much 
those of the public he seeks to serve. 
High stakes were once set on the pos- 
sibility of finding some universal “law” 
of population growth. Such a ‘law,” if 
logically sound and empirically veri- 
fied, would permit making reliable pop- 
ulation estimates of the past and the 
future. But this hope has proven as 
chimeric as an earlier quest by physi- 
cists to build a perpetuum mobile. 

Controlled experiments show that the 
multiplication of primitive organisms in 
a limited environment (e.g., fruit flies 
in a bottle) tends to conform to the 
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formula of the logistic curve. Incre- 
ment per unit of time accelerates as 
the colony increases in size; as the lim- 
itations of the environment assert them- 
selves, increments diminish until sat- 
uration is reached. 

These observations under controlled 
conditions do not support a universal 
biological ‘'law” and, least of all, one 
for human populations. It is true that 
some human populations, for a limited 
time, have tended to grow logistically. 
But, as distinct from fruit flies, human 
beings act deliberately with respect to 
their fertility and mortality. And, as 
distinct from a bottle, their environ- 
ment can be modifled by migration and 
technical adaptations. It is the essence 
of all history that conditions of human 
existence change continuously, for 
“man, in his restless endeavors, forever 
undoes his own work.” 

The logistic “law” is not the only de- 
mographic model that had to be aban- 
doned as new facts became known. An 
earlier model was that of exponential 
growth where resources are abundant 
and cyclical reversals where resources 
are in full use. (This model, used by 
T. R. Malthus for merely illustrative 
purposes, has been cited by Marxists 
as the “unscientific Malthusian law” 
which claims universality and forms 
the basis of a pseudo-science.) The mod- 
el in vogue now is that of a transition 
from a near-balance of births and 
deaths under high fertility and mor- 
tality to a near-balance under low fer- 
tility and mortality. The logical founda- 
tions of the latter have, so far, not been 
seriously challenged, but confidence in 
generalizations of any kind is now much 
lower than it was on earlier occasions. 
Only Marxists, as recently as 1954, still 
upheld the claim that “specific popula- 
tion laws” are operative under each of 
several distinct forms of social organi- 
zation. ( Contributions by delegates 
from the U.S.S.R., Poland, Hungary, 
and Rumania to the World Population 
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Conference in Rome, 1954, made this 
evident. ) 

Abandonment of the quest for solid 
ground upon which to base demo- 
graphic models is perhaps unsatisfac- 
tory from the viewpoint of a public 
which expects scientific miracles. But 
the lessons of experience have made 
this necessary. 

Four Facts in Need of Clear 

Exposition 

Demographers have frankly relin- 
quished the search for a universal de- 
mographic “law” of even remotely New- 
tonian force. Instead of this, “working 
models,” aspiring to only limited and 
approximate validity, are now in use. 
It can no longer be denied that popu- 
lation estimates, in the absence of a 
discrete list of exactly quantifiable de- 
terminants, will always be subject to 
some measure of uncertainty. A second 
fact to be emphasized is that popula- 
tion estimates are scientific where an 
earnest attempt is made to survey all 
possibly relevant factors and to select 
at least those with presumably greatest 
relevance. This is the most rational 
thing to do, though the attempt may 
fail. 

The third fact, that estimates though 
fallible are useful, is obvious enough. 
Some estimate is better than none, and 
a presumably good one is better than 
a presumably poor one. Anybody faced 
with the choice of taking or leaving 
his raincoat when departing from his 
house is intuitively aware of this. A 
fourth fact, yet to be fully appreciated, 
is that the theoretical value of a 
“wrong” estimate can be as great as 
that of a “correct” one. But a lesson 
can be drawn from a mistake only 
where the nature of the mistake can 
be adequately defined. 

Good understanding of these simple 
facts is necessary if the expectations 
surrounding a population estimate are 
to be as realistic as those placed in a 
weather report. Disillusionment with 
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particular estimates is bound to recur. 
But the general soundness of this busi- 
ness need not be questioned every time. 
It is well to consider further each of 
these four points. Formulated some- 
what differently, they involve these 
principles: (a) limits to generalization, 

(b) the degree of objectivity attainable, 

(c) the role of estimates in decision- 
making, and (d) the scientific disposal 

r *€ 

ot errors. 

In a sense, every estimate relies on 
the use of a model. The model is im- 
plicit and primitive where techniques 
are simple. Thus, interpolation or extra- 
polation of population figures from two 
measurements implies the model of a 
simple curve; the compounding of pop- 
ulation figures from census and vital 
registers involves the assumption that 
these statistics are sufficient and ade- 
quate. Explicit and elaborate models 
occur in connection with more detailed 
or complicated estimates. The possible 
range of application of a model serving 
only theoretical purposes is irrelevant. 
If the system under study is the rela- 
tionship of fertility trends and age 
stiucturc, other factors can be delib- 
erately excluded, and the theoretical 
conclusions will be accurate. 

But where estimates are intended to 
conform as nearly as possible to facts, 
the relevance of the estimating model 
to the given situation must be seriously 
examined. No actual situation repre- 
sents a perfect “closed system.” Every 
situation is open to interference by at 
least several out of an infinity of pos- 
sible factors. Not least among the haz- 
ards lurking in the background are 
possible inaccuracies of measurement. 
Others comprise the whole* array of 
social and cultural variables, many of 
which are imponderable. A system en- 
compassing all possible agents of mis- 
chief would be time-free and space-free 
but is beyond human powers of con- 
ception. Only limited models compris- 
ing a small group of relevant factors 


can be practically used. They are valid 
to the extent, and for that period of 
time, that no serious disturbance by 
other factors arises. Fortunately, in a 
majority of situations this condition can 
be approximately met, especially if the 
period of time is reasonably short. 

A practical model resembles a theo- 
retical one, since both must of necessity 
be simple; the external resemblance is 
often so close that distinction is almost 
impossible. But this should never be- 
come a source of deception. The same 
model, used theoretically, yields find- 
ings which are eternally valid, while 
practical estimates derived from it are 
reliable only within the inherent hm- 
itations. 

The question of objectivity is trivial 
with respect to estimates, such as the 
“intercensal” and “postcensal” ones, 
where large errors arc unlikely to occur. 
It is fundamental in the case of future 
estimates and of estimates based on 
questionable statistics requiring care- 
ful interpretation. 

Objectivity requires, in the first place, 
a perfectly unprejudiced approach to 
the facts. Numerous instances might 
be cited where, because of wishful or 
fearful thinking, census results have 
been inanipulatc*d, estimates inflated, 
or forecasts made on unreasonable as- 
sumptions. Such estimates might be 
useful in false propaganda but do not 
provide the most rational basis for ac- 
tion. Short-sighted discouragement of 
an objective approach, therefore, is like- 
ly to entail some real damage. Objec- 
tivity requires, in addition, a scrupu- 
lous search for factors which might 
affect the estimated quantity. This re- 
quirement can be relaxed where, at the 
risk of only small possible errors, rou- 
tine procedures insure consistency and 
prevent possible confusion. Objectivity 
also requires accurate qualification of 
the estimated quantity, i.e., a statement 
on data used, adjustments, methods, 
and assumptions. Without adequate 
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qualification any statistics are liable to 
misuse. 

These and possibly other aspects of 
objectivity will be met if the person 
making the estimate is aware of his 
responsibility. Nevertheless, at some 
point or other, making an estimate in- 
volves a decision. And a decision, how- 
ever cautious and dispassionate, stems 
from personal judgment. 

The case may be likened to that of 
a businessman. In matters involving 
small contingencies he may very well 
proceed by rule of thumb; the routine 
of “intercensal” and “postcensal” esti- 
mates is of that nature. In an important 
venture he will have to weigh carefully 
all possible risks and gains. He will also 
be well advised to consult with experts 
and to review past experience. He will 
try to overcome, as best he can, every 
source of personal bias. But, on making 
his decision, his last word is still his 
own. In much the same way, an expert 
about to make a population forecast 
will draw on available experience and 
will exercise self-restraint to the best 
of his ability. But the judicious selec- 
tion of assumptions remains his own 
business. At best, a population forecast 
will be an expert opinion. It may carry 
some weight in view of its author’s 
expertise. But forecasts made independ- 
ently by two experts are likely to differ, 
and, whether they differ or not, both 
might be in error. 

Responsibility is partly evaded if a 
population projection, or forecast, is 
qualified as “conditional.” This involves 
a prediction that a certain result will 
follow, provided some specified set of 
conditions are met. It does not imply 
that the conditions will be met. This 
attitude has been adopted all too fre- 
quently. Though understandable, it is 
not desired by the public. A fanner 
may be insured against crop failure, 
but this does not insure that he will 
deliver grain. 

A “conditional” projection is a hybrid. 


It is not fully practical, though it refers 
to practical conditions. It should never 
be made, except for reasons such as 
these: (a) to illustrate the effects of a 
contingency which deserves considera- 
tion, (fo) to make abstraction from some 
secondary factor which is difficult to 
evaluate, or (c) to contrast a hypo- 
thetical consideration with reality. The 
first reason was met by some popula- 
tion projections made in the 1930*s: 
they demonstrated that if fertility con- 
tinued at its then current level, pop- 
ulation decline was imminent in several 
countries. As an example of the second, 
we may regard a population projection 
in which the possible effects of migra- 
tion, considered to be of secondary im- 
])ortance, are left out of account. A 
population projection of the third type 
was made by J. Bourgeois-Pichat (1952), 
showing the size and structure of the 
French population which would have 
resulted in 1946 if fertility had re- 
mained unchanged since 1776. To avoid 
misunderstanding, the reason for mak- 
ing a “conditional” projection should 
always be clearly stated. 

In a recent discussion of population 
projections, the following sharp obser- 
vation was made by Hajnal (19556, 
p. 23): 

Perhaps one should recognize that the 
demand loi lorer*asts is generated in part 
bv motives only weakly related to their 
accuracy, in other words that even very in- 
accurate foiecasls lulfil a need. The point 
has been put in its shaipcst form by Pro- 
fessor Devons when he compares the use of 
statistical forecasting as a guide for policy 
to the function of the magician in .some 
prirnitiyc societies. For example, if you want 
to go out hunting and do not know whether 
the best hunting is to the north or to the 
south, you consult a magician; and that 
after all is a sensible thing to do because 
the important thing is to get on with the 
hunting. It would be disastrous to get 
bogged down in arguing. Much the same 
need lies behind the demand sometimes 
faced by demographers “Give me some 
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figures, any figures are better than none.” 
What such people want, perhaps, is some- 
one to make up their mind. 

If this observation contains a truth— 
and it certainly does— it reflects on the 
users of population estimates, but not 
necessarily on their authors. Some de- 
cisions can be made lightly, preferably 
by the flipping of a coin. But not so 
where large matters arc involved. Not 
only must action be resolved, but it 
should also be wise. How can this be 
done if accuracy of an estimate cannot 
be guaranteed? 

Only rarely can action be based on 
absolute certainty. Ordinarily, a wise 
course of action consists of successive 
approximations to the requirements of 
circumstances as they emerge. Action 
will be enlightened if circumstances are 
anticipated which then appear most 
likely. Enlightenment will be greater 
if other future possibilities, of smaller 
likelihood but greater possible impact, 
are also taken into account. The weight 
which each possible future contingency 
should bear on a decision may have to 
be proportional to the product of its 
likelihood and the gravity of its effect, 
or some similar function. 

These requirements for wise action 
would be partly met by population esti- 
mates and forecasts if these could be 
presented not by single figures but by 
probability distributions of each figure. 
And they would be met almost entirely 
if, furthermore, every figure were in- 
stantly revised whenever one item of 
new information appeared. But these 
are exaggerated statements. The ideal 
can be approximated only to the extent 
that this is practical. Even so, there 
is room for improvement of current 
practices. 

The relative probabilities of each of 
several possible future trends cannot 
be measured. The experienced student 
of population trends perceives, sub- 
jectively and intuitively, some shadings 


of likelihood in a set of several alterna- 
tive future assumptions if they differ 
from each other significantly enough. 
This perception is not shared by per- 
sons less versed in the subject. Some of 
the demographers talent is wasted if 
his perception of relative likelihood re- 
mains unconveyed. But how shall he 
convey it? It is a delicate matter, given 
the private nature of his personal judg- 
ment. 

Only a slight hint can be derived 
from a consideration of the normal 
(bell-shaped) curve of error. Here, 
probabilities fall off most sharply where 
values deviate from the most likely 
one by plus or minus one standard 
error. The probability distribution rele- 
vant to a given case— if it can be con- 
ceived at all— is probably not normal 
and perhaps skew. But limiting values, 
governing the '‘high” and “low” assump- 
tions, would probably be best selected 
at two points near which the likelihood 
of realization appears to diminish most 
sensibly. 

This method of selecting limiting as- 
sumptions— if at all feasible— offers an- 
other important advantage. Population 
estimates and projections made on this 
basis, no matter by what techniques, 
are then perfectly comparable, both in 
respect of additivity and of the pos- 
sibility of deriving inferences from their 
differences. The confidence interval be- 
tween 'Tiigh” and “low” estimates will 
naturally be wider in some cases then 
in others.^ 

The other desideratum, frequent and 
rapid revision of future estimates, is 
often difficult. In many cases, it would 
require repetition of the entire com- 
puting procedure. But the need for 
ready revision can hardly be overem- 
phasized. The forecast should be fur- 
nished from the start with built-in pro- 
visions for ready revision when oppor- 

1 The author is indebted to Dr. H. Muhsam 
for development of some of these ideas. 
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tunity occurs. It might contain ready 
reference tables of correction factors 
or other devices for adjustment which 
enable the user of the forecast to apply 
simple revisions by himself when he 
possesses new figures. The simpler the 
forecast, the more easily it can be re- 
vised. Since an elaborate projection can 
hardly be more accurate, simplicity is 
of the essence. More ambitious schemes 
should be used occasionally to insure 
that the simpler and more practical 
models do not stray from judgments 
arrived at with weightier evidence. If 
such practice can be followed, the need 
to qualify population projections as 
“conditional” will no longer be felt. 

Errors in estimates arise from two 
distinct sources: inaccuracy of basic 
data and the sum of economic, social, 
and cultural variables which can affect 
the estimating model. Estimates of the 
past and present are most sensitive to 
errors from the first source; the second 
type of error is most to be feared with 
respect to the future. 

Errors of census enumeration and 
vital registration are best accounted for 
if field investigation permits some esti- 
mates of their direction and magnitude. 
But this is not often successfully done. 
A great deal can be learned from a 
balancing equation when a new census 
result permits the transformation of 
“postcensal” estimates into “intercensal” 
ones. The numerical facts of popula- 
tion size, births, deaths, and migration 
constitute a “closed system,” and so do 
the corresponding statistics if the factor 
of their possible insufficiencies and in- 
consistencies is included. It is this fac- 
tor, usually distributed pro rata tern- 
poris, by which postcensal estimates 
are adjusted. But the factor has several 
components of unknown magnitude, 
some of them possibly compensating. 

In the equation Pi=:Po + B — D + 
I — E -i-R, where Po and Pi are pop- 
ulation size according to the two cen- 
suses, B and D the births and deaths 


registered in the interval, and I and E 
the recorded numbers of arrivals and 
departures of migrants, the composite 
factor of inaccuracies, R, is obtained 
as a residual. Hypothetically, it might 
be ascribed entirely to any one of the 
remaining factors. It would then have 
resulted from inaccurate enumeration 
at either one of the censuses or from 
inaccurate registration of births, deaths, 
arrivals, or departures. Some of these 
hypotheses will have to be rejected 
because they are quantitatively or qual- 
itatively inconsistent with what is 
known about the recording of each of 
these facts. The remaining hypotheses 
can be examined for consistency by 
altering the form of the balancing 
equation and applying it to population 
segments by sex and age, populations 
of specified areas, or other categories. 
By the combination of strict arithmetic 
with qualitative judgment, useful con- 
clusions are sometimes efficiently ar- 
rived at. The conclusion is useful not 
only because estimates can then be 
improved but also because it suggests 
at which points the collection of basic 
statistics is in need of overhauling. 

Misjudgment of assumed trends can 
be subjected to similar analysis if com- 
ponent factors have been specified and 
are measurable. A population projec- 
tion may be in “error” because mor- 
tality was misjudged. The assumption 
may have involved specific considera- 
tion of causes of death. Comparison 
with the pertinent statistics may show, 
however, that mortality from tuber- 
culosis may have decreased, or mor- 
tality from cancer increased, more than 
anticipated. The conclusion is a lesson 
in the forecasting of mortality. More 
important than that, it points the way 
to a more rational allocation of health 
budgets between the prevention of tu- 
berculosis and that of cancer. 

The conclusion is less amenable to 
quantification if mortality from joint 
causes and mortality conditioned by 
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social causes are involved. Alcoholism 
or suicide may be cases in point. If 
important, this observation should lead 
to the voting of funds for a more spe- 
cialized investigation. 

Errors of a forecast arising from mis- 
judgment of unspecified or impondera- 
ble factors are most difficult to inter- 
pret. Why, in many countries, was the 
birth rate low in the 1930’s but con- 
siderably higher in recent years? A 
complex of economic, social, and cul- 
tural factors contains but at the same 
time conceals the cause. Symptomatic 
relation of demographic with extra-de- 
mographic trends has been revealed in 
some socioeconomic factors, but strict 
causality has not been demonstrated. 
Even if strictly causal factors could 
some day be singled out, it remains 
doubtful whether the causal nexus 
could be measured quantitatively. 

This baffling phenomenon has al- 
ready stimulated much research yield- 
ing important by-products of learning. 
This is one useful result of forecasting 
errors. But an improvement in fore- 
casting ability cannot be expected until 
the relevant factors become specifiable, 
preferably in accordance with a com- 
plete itemized list. Continued progress 
in the entire field of social research may 
gradually remedy our present igno- 
rance. But many of the elements in the 
social situation have not yet been clear- 
ly conceptualized. The prospects of 
progress in this direction must still be 
viewed with modesty. 

Dependence on Data 

One might expect that good popula- 
tion estimates will result from judicious 
and efficient use of available tech- 
niques. But techniques only transform 
the raw material into a finished prod- 
uct. These raw materials are statistical 
data, in the widest possible sense. Tech- 
niques are, in fact, most easily distin- 
guished by reference to the type of 
data they can use. 


Demographic data form the subject 
of discussion in another chapter of this 
symposium. But formal measurements 
are not the only data used in estimating. 
Circumstantial information, appraisals 
of measurement, quantities consistent 
with “working models,” and qualitative 
knowledge also form part of the stock- 
in-trade. It is no longer true that an 
estimate can be no more accurate than 
the data if censuses, vital registers, and 
migration records alone are considered. 
But it remains true if estimates must 
remain consistent with accepted results 
of conventional measurement. 

The use of each technique is justified 
only where the data, formal or other, 
meet appropriate standards of accuracy 
or reliability. Gravel is sifted with a 
coarser sieve than sand. And there is 
a limit. When data are too few or too 
rough, estimating is reduced to guess- 
work. Of course, any quantity at any 
time can be vaguely conjectured or 
guessed at. Astronomers now believe 
that planetary systems like the solar 
one are very frequent. This makes it 
probable that physical conditions hke 
those on earth exist also in many other 
places. It is not unlikely that organic 
life has evolved elsewhere. With this 
consideration, one might venture a 
guess of the number of beings resem- 
bling ourselves to be found in the uni- 
verse, but this guess would hardly 
qualify as a population estimate. 

As already indicated, “measurements” 
are distinguished from “estimates” by 
conventions. At the other extreme, a 
similar distinction of estimates from 
conjectures, and of these from fiction 
and fancy, would be helpful. It would 
enhance the status of “estimates” prop- 
erly so called, while relegating “con- 
jectures” to a lower plane of presump- 
tive utility. The criteria, if they could 
be formulated, would have to be in 
terms of tlie quantity, quality, and rele- 
vance of the data employed. 
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TECHNIQUES 

The Classification of Methods 

A comprehensive survey of demo- 
graphic estimating and forecasting tech- 
niques is not possible at this time. The 
limits of the field are undefined, and 
there is no up-to-date textbook which 
covers the subject. This is regrettable. 
A classificatory scheme of estimating 
methods might provide a most useful 
frame of reference. In a given problem, 
the types of methods which seem pos- 
sible could be inferred, and experience 
already made could be readily mar- 
shaled. 

Literature on population estimating 
techniques is abundant but fragmen- 
tary. Here and there, articles in statisti- 
cal journals delve into specific prob- 
lems. Comparison of results of alterna- 
tive methods in the estimation of some 
particular feature is sometimes made. 
Usually, it is taken for granted that a 
certain body of statistical data exists. 
The experience of one country or area 
is then not transferable to another area 
where statistical information is differ- 
ent. Nor is such experience of much 
avail where the demographic situations 
or trends are different in kind. 

Estimating methods might be listed 
in accordance with any of three 
schemes. All methods serving in the 
estimation of a particular feature ( e.g., 
population by sex and age, local pop- 
ulations, etc. ) might be assembled, 
whatever the data and other circum- 
stances which their use postulates. 
Again, methods relating to the estima- 
tion of any possible feature might be 
grouped in accordance with the amount 
and type of data which permit their 
use. Finally, methods might be classi- 
fied by the logical principles on which 
their use depends; this type of classi- 
fication would be most instructive. But 
this methodological exercise has scarce- 
ly made an appearance in demographic 
literature. 


The logical principles of estimating 
involve the use of “data” and “assump- 
tions,” but this distinction, again, is a 
relative one. Is a quantification secured 
by a fairly representative sample a 
“datum”? Or are the sample results 
alone the data, while their supposed 
representativeness is an “assumption”? 
Are life-table functions “data” when 
official and “assumptions” when not? 
Where data are used uncritically, is 
not the “assumption” made that they 
are accurate? Evidently, “assumptions” 
are of varying degrees, depending on 
how well they suit given objectives. 
Customary distinctions are only made 
where required for convenience. Prag- 
matic tests of apparent success arc, of 
course, decisive from the immediately 
practical point of view. But they do 
not lead us one step further in an anal- 
ysis of the logical categories which 
make an estimate what it really is. 

For the lack of a suitable classifica- 
tion, it is only possible here to select 
some estimating problems and to cite 
some methods by which they have been 
attacked. A group of methods has orig- 
inated from actuarial practices. An- 
other group traces its descent from 
“pure” demography. Some methods es- 
timate theoretical concepts rather than 
facts of possible observation. Discus- 
sion must proceed along these, or sim- 
ilar, lines. 

Totals and Components 

Among the objectives of estimating 
are both total numbers and various sub- 
totals, not only a country's whole pop- 
ulation but also the numbers of inhabit- 
ants living in diverse localities or pos- 
sessing Various characteristics. It is use- 
ful to assess numbers of births or 
deaths, the migratory balance, and the 
resulting tempo of growth in these vari- 
ous categories. 

Sometimes, only totals can be esti- 
mated, but as a rule, the aim is to esti- 
mate totals as well as various subtotals. 
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This can be done (a) by estimating 
totals first and then deriving subtotals 
by some device of redistribution of the 
total; (b) by estimating each subtotal 
separately, a^ if it were a total, and 
then obtaining the total as the sum of 
subtotals; and (c) by using both ap- 
proaches and then reconciling the re- 
sulting estimates by adjustments for 
apparent discrepancies. 

The third approach, if feasible, is 
best, especially if estimates made re- 
distributively and additively are of 
comparable order of reliability. But 
bias can hardly be avoided unless each 
set of estimates is prepared by a dif- 
ferent person or agency and some third 
party can be engaged in their recon- 
ciliation. Each of the first two ap- 
proaches offers advantages and draw- 
backs, depending on the nature of the 
material in question. Generalization is 
difficult. Statistics for prior estimation 
of totals are usually more available and 
more reliable. Trends in totals some- 
times exert a controlling influence on 
possible changes in component parts. 
If the redistributive formula can be 
reasonably well relied on, this is also 
the most efficient method. Sometimes, 
estimates for parts arrived at by uni- 
form procedure are less open to ques- 
tioning than estimates made separately 
by diverse means. Where, for reasons 
of convenience, due respect must be 
given to routine, consistency, and ef- 
ficient procedure, it is sometimes wise 
to estimate first the whole and then its 
parts. 

But separate estimates of parts can 
sometimes excel in accuracy. Informa- 
tion pertaining to each part, though 
not available for all parts, can be taken 
into account, and assumptions appro- 
priate for each component, but not for 
the whole, can be judiciously selected. 
Furthermore, since eiTors tend to com- 
pensate, the relative error in the sum 
of subtotals is likely to be smaller than 
the relative error in each part. But in 


some instances the influences which 
diverse parts can exert on each other 
are difficult to take into account. Sub- 
ject to this qualification, prior estima- 
tion of parts appears theoretically pref- 
erable, whereas prior estimation of to- 
tals is sometimes practically more ex- 
pedient. 

Estimates made by different ap- 
proaches do not necessarily warrant the 
same conclusions. Where an assump- 
tion is made about some magnitude, 
trend, or relationship, inference of this 
same feature from the estimates would 
be a “foregone conclusion.” Other in- 
ferences, however, arc legitimate be- 
cause they reflect the implications of 
data and assumptions. Some implica- 
tions are more directly conditioned by 
assumptions than others. And some “as- 
sumptions” have considerable substance 
in observed fact, while others may have 
to be made more freely and arbitrarily. 
These considerations vary with the case. 
But, in a given case, there are con- 
clusions which find better support in 
redistributive estimates, and others 
which can be more firmly based on 
additive estimates separately arrived at. 

The proximity of an implication to a 
basic assumption depends on where 
exactly the assumption applies. A quan- 
tity can be determined as a one-time 
estimate, and also as a variable which 
changes in time according to a trend. 
But trends and their components are 
also quantities. The level of the rate 
of growth, the birth rate, death rate, or 
components thereof can also change in 
accordance with a trend. And where a 
trend is established, specific assump- 
tions might require acceleration, de- 
celeration, or reversal of the change. 
The higher the analytical level at which 
the assumption is made, the more con- 
clusions are warranted from estimated 
quantities, provided, of course, that an 
assumption at that level of analysis can 
be reasonable. 

These are some of the considerations 
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which recur in connection with almost 
every estimating problem. Other con- 
siderations depend on the exact nature 
of the problem. But one further gen- 
eralization might be tentatively put 
forth. Demographic analysis, in many 
areas, has now progressed so far that 
it is no longer necessary, or desirable, 
to undertake exhaustive analytic re- 
search whenever an estimate is being 
prepared. Assumptions at a lower ana- 
lytical level than attained by advanced 
investigation should now suffice in 
practical estimating work. These as- 
sumptions can be shaped to accord rea- 
sonably well with findings obtained in 
more searching specialized studies. 

Total Population 

Total population is the number of 
inhabitants, usually of a national terri- 
tory, covered by a uniform statistical 
system. In some countries, different 
populations form separate totals mainly 
because different types of statistics are 
being secured (e.g., tribal Indians in 
South America, ethnic groups in South 
Africa, etc.). Estimates for parts of 
the same total population will be con- 
.sidered under a separate heading. 

Total population can be assessed by 
a one-time estimate, by use of a trend 
in the total, or by use of component 
trends, i.e., births, deaths, and migra- 
tion. In the last event, births, deaths, 
and migration may also have to be 
estimated first. 

One-time estimates— Where ade- 
quate direct enumeration of inhabitants 
has not been made, population is esti- 
mated by some parameter to which it 
is presumably related. Depending on 
the precision with which both the pa- 
rameter and its presumable relation to 
population are known, these estimates 
can range from mere conjecture to fair- 
ly accurate measurement. The follow- 
ing is an example of a more conjectural 
type of estimate. 


In 1885, travelling through the remote 
inner regions of China, the Russian explorer 
Potanin encountered a branch of sedentar- 
ized Mongols on tlie upper reaches of the 
Yellow River, near the present borders of 
Kansu and Chinghai Province, whom he 
called the Shirongol-Mongols. He estimated 
their numbers, bv conjecture, as follows: 

In San-chuan, i.e. in the area between 
Gyango-gol and Unchzhagol, there are 1,200 
households; assuming five souls of either sex 
per household, we obtain 6,000 souls for San- 
chuan. If we allow for the population of Bou- 
chzha-aral, Itel-gol, and Sombra with Badu-ol 
a figure of 2,000 souls, then tlie total population 
of this section amounts to 8,000. In Tun-syan 
one reports thirty-six imyks, i.e. villages; esti- 
mating that there are 100 households per vil- 
lage, one may put these at 18,000 inhabitants; 
however, assuming that the figure thirty-six is 
exaggerated, we may reduce the estimate for 
the population of Tun-syan to 10,000. The 
Shirongolian population of the lower part of 
Sinin-gol and of Day-tong-gol may also be ac- 
cepted at 10,000. In the surroundings of U-yan- 
bu and Mubayshintu there can hardly be more 
than 20,000 souls. Around Bou-nan there are, 
probably, no more than 2,000 souls. These esti- 
mates result in the folowing total: 


Persons 

San-chuan 8,000 

Day-tong-gol 10,000 

Tun-syan 10,000 

U-yan-bu 20,000 

Bou-nan 2,000 

Total 50,000 


The author himself had travelled only 
through San-chuan and Bou-nan and had 
an opportunity to estimate these parts of 
the Shirongolian population from personal 
observations. Utilizing his personal knowl- 
edge regarding the average size of house- 
holds, average numbers of households per 
village, and possible population densities, 
he proceeded to make an inference on pos- 
sible numbers of population in neighboring 
areas which he had not visited but the 
approximate extent of which he knew from 
local reports. 2 

At the other extreme, we may con- 
sider a scientific sampling enumera- 

2 G. N. Potanin, Tangutsko-tihetskaya okrai- 
na Kitaya i tsentralnaya Mongoliya (Moscow, 
1950), p. 377, as quoted in United Nations 
(1952), pp. 10-H. 
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tion. Multiplication of the sampling 
ratio by the sample result, provided 
pitfalls of sampling have been avoided, 
gives a figure of total population sub- 
ject to a calculable percentage error. 
Sometimes this error may be less than 
those incurred in formal census enu- 
merations, and it can be determined 
better than that of a census. 

One-time estimates, by a variety of 
parameters and assumptions, have been 
characteristic of the assessment of pop- 
ultation in colonial territories. The pa- 
rameters have been land area, tax reve- 
nue, villages, households or persons 
from whom tax is collected, numbers 
of houses, numbers of workers— also 
incomplete demographic enumerations, 
such as agricultural or school censuses, 
voters’ registers, and group enumera- 
tions where the group might be as large 
as a tribe or as small as the individual 
household. Ideally, these methods could 
attain the standards of accuracy of a 
scientific sample: efficient collection of 
taxes per hut and a representative sam- 
ple to determine numbers of persons 
per hut might, conceivably, yield an 
accurate estimate of population. In 
practice, the procedures have resulted 
in estimates that fell far short of th(^se 
standards. Especially the assumed re- 
lationship of the parameter to the num- 
ber of inhabitants has rarely been well 
conceived. As shown by Kuezynski’s ex- 
haustive study, innumerable attempts 
to assess colonial populations, repeated 
year after year, have failed to provide 
satisfactory evidence even for a con- 
clusion of whether population has in- 
creased or declined in the course of 
several decades. 

Rough estimates are, of course, better 
than none. But repetition of one-time 
estimates of dubious quality does not 
permit an inference of a population 
trend. Some estimates are, however, 
made with a parameter that is very 
accurately known and whose correla- 
tion to population is presumably very 


close. The population estimates for the 
boroughs of New York City are derived 
from numbers of residential electrical 
service billings. Though not precise, 
these are probably accurate enough to 
suggest at what rates population is 
changing. 

Estimates using a trend.— The trend 
in total population can be observed or 
assumed. It can also be arrived at by 
observation or assumption of trend 
components and subcomponents. The 
trend itself is a quantity of great in- 
terest, especially as it permits conjec- 
tures or estimates of the future. Esti- 
mates of population using a trend may 
or may not be more accurate than one- 
time estimates. They are certainly more 
consistent. But if the trend is merely 
assumed, users of the estimates must 
be cautioned lest they try to infer the 
trend from the estimates. 

Often there is a failure to distinguish 
a trend from more accidental varia- 
tions, as is generally done in the analy- 
sis of economic time series. In econom- 
ics, the distinction of trend, cycles, 
periodic fluctuations, and accidental 
variations corresponds to a body of the- 
ory. There is no such theory in demog- 
raphy, and if there were, different cate- 
gories of variation in time might be 
distinguished. But where a trend is 
based on the results of two or three 
censuses, taken perhaps at decennial 
intervals, it is conveniently assumed, 
without further justification, that the 
census results are values on the trend 
and not accidental deviations from it. 

Also, the type of trend selected is 
often one of convenience. Two census 
results suggest, as the simplest device, 
an arithmetic or geometric progression. 
Tliree censuses can support a parabola; 
four or more, a logistic. Use of the most 
convenient type of trend sometimes 
finds support from general considera- 
tions of the demographic situation and 
its inherent tendencies. At other times, 
these considerations suggest a more or 
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less arbitrary modification of the most 
convenient type of trend. 

These general considerations prevail 
where the trend is merely assumed. As- 
sumption is necessary for population 
estimates at different dates if there has 
been only one census or non-compara- 
ble one-time estimates. Where a census 
has been taken, the relevant considera- 
tions are strengthened by the qualita- 
tive knowledge of demographic condi- 
tions. If well substantiated, a freely as- 
sumed trend can be as reliable as one 
conveniently derived from successive 
population measurements. But in prac- 
tice, free assumption is avoided where 
possible. It requires a choice whose 
possible wisdom cannot be clearly dem- 
onstrated. It is often preferred to sup- 
port an even less plausible trend by 
given population measurements. Re- 
sponsibility for failure is then shifted 
from the person making the estimate to 
the peculiarities in the data used. Rou- 
tine and consistency are also better 
served by this course of procedure. 

But free assumption of a trend can 
now be made more safely than previ- 
ously. An estimate of the trend can be 
secured from a single census, like that 
of British East Africa in 1948, where 
sample data on births and deaths dur- 
ing the past year permit estimation of 
the birth rate, the death rate, and hence 
the rate of growth. Estimates can also 
be obtained from statistics on age com- 
position; comparison with age struc- 
tures of population models, such as a 
system of “stable” populations, permits 
an inference of the approximate level 
of fertility and sometimes also a con- 
jecture of the possible level of mortal- 
ity. The trend may then resemble that 
of a theoretical population whose struc- 
ture is most nearly similar. 

Births, Deaths, and Migration 

The objective may be to estimate the 
current demographic events, the gen- 
eral population trend resulting from 


these, or the population itself. The last, 
but not the first, objective is served if 
births, deaths, or migration are merely 
assumed. But these facts can also be 
estimated by using parameters or more 
detailed components. 

Parameters are most pertinent where 
these facts can be conceived to arise 
not so much by their necessary relation- 
ship to population but under the influ- 
ence of non-demographic phenomena. 
This applies especially to migration, 
most of which presumably occurs un- 
der the stimulus of changing economic 
opportunities. Demographic criteria are 
important insofar as migrants of vari- 
ous types cannot exceed the numbers 
of the population from which they orig- 
inate. But migration research, so far, 
has developed few strictly demograph- 
ic relationships. An attempt has been 
made to regard age-specific propensi- 
ties to migrate jointly with age-specific 
risks of death, but it has not, so far, 
been widely applied in practical work. 

The predominantly populational na- 
ture of deaths has been recognized 
since the beginnings of demographic 
analysis. Yet, at times, deaths can also 
be partly related to a non-demographic 
parameter, notably in times of war. The 
trend changes under the influence of 
.social, cultural, and economic condi- 
tions but is conceived as a trend in the 
demographic measure. Deviations from 
a trend, such as mortality from famine 
or an epidemic, have sometimes been 
estimated separately, as “excess mortal- 
ity”; but where disasters recur, distinc- 
tion of “normal” from other deaths is a 
matter of academic debate. 

The number of births depends on 
population size, in particular on the 
number of women of certain character- 
istics; but births are also responsive to 
other factors. The latter are essentially 
attitudinal, but attitudes are formed 
and modified by economic, social, and 
cultural conditions. Direct correlation 
with economic or social parameters can 
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hardly be assumed, since their eflFects 
are further transformed through the 
psychological medium. Attempts were 
once made, not without success, to cor- 
relate marriages with economic indexes. 
But even if economic methods to esti- 
mate nuptiality could have been 
adopted, births within marriages would 
still have to be estimated demograph- 
ically. Again, demographic trends are 
conceived as changing under the influ- 
ence of non-demographic factors. 

Difficulties of a formal nature arise 
in the use of demographic measures; 
their origin is the actuarial requirement 
of strict mathematical consistency. As 
births and deaths result from the pop- 
ulation, while the population itself re- 
sults from births and deaths, a math- 
ematically precise birth rate or death 
rate can be only a differential, as of 
an infinitesimal moment of time. Sym- 
bols of integral summation alone can 
then represent accurately the relations 
between population and vital rates, as- 
suming the latter to conform to an 
algebraic function for which integra- 
tion is possible. But for most practical 
purposes this mathematical rigor must 
be relaxed. The births and deaths of 
a year are then related to a hypothet- 
ical “mean” population of that year. 
Even the latter concept can usually be 
abandoned for purposes of demogra- 
phy: unless conditions are exceptional, 
the population at the middle of a year, 
or even at the center of a period of a 
few years, differs from the “mean” pop- 
ulation by a negligible quantity. 

If there are statistics on births, 
deaths, and migration and if accuracy 
of the data is an “assumption,” one 
might regard the statistics as an esti- 
mating parameter and the assumption 
as a one-to-one relationship. The as- 
sumption can be modified on the basis 
of evidence, and it usually is modified 
where postcensal estimates are being 
transformed into intercensal ones. But 
then a new assumption is substituted. 


This is often a trivial matter; distribu- 
tion of the estimating error pro rata 
temporis is then quite adequate. Some- 
times there is reason to ascribe errors 
chiefly to one source, e.g., incomplete 
statistics of emigration; then the error 
can be prorated according to numbers 
in that set of statistics. Occasionally, 
some census result raises the greatest 
doubt; it can then be assumed that the 
series of estimates supersedes the result 
of that questionable census. 

It would seem that an assumption 
made for the revision of intercensal es- 
timates ought to apply also in subse- 
quent years. But rarely is an assump- 
tion of possible inaccuracy of statistics 
applied in postcensal estimates. Here 
again, it is preferred to preserve the 
routine procedure rather than to apply 
an assumption that cannot be substan- 
tiated with absolute precision. 

Component trend adjustments must 
be estimated in the absence of statis- 
tics. Birth and death statistics are not 
available for the future, nor for most 
recent dates. Very often, adequate mi- 
gration statistics are unavailable. De- 
mographically, the migratory balance 
might be inferred from the difference 
between intercensal total increase and 
recorded natural increase, but slight 
imperfections in those statistics can vi- 
tiate the estimated migratory residual. 
Parametrically, migration can be esti- 
mated from statistics on place of birth 
and citizenship or from the migration 
statistics of those countries whence mi- 
grants come and where they go. Non- 
demographic parameters can some- 
times also be used. Fortunately, the ef- 
fect of international migration on most 
national populations is relatively slight. 
This permits sometimes the “condition- 
al” assumption that even if migration is 
left out of account, the resulting errors 
will not be appreciably greater than the 
estimating errors arising from other 
sources. 

Extrapolation of births and deaths 
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requires the assumption of a trend in a 
relevant measure of fertility or mortal- 
ity. Whatever the measure employed, 
the shape of the trend will be governed 
by non-demographic considerations. 
Demographic considerations, on the 
other hand, will determine which type 
of measure can relevantly portray the 
trend caused by external circumstances. 

This point can be illustrated simply 
by considering a trend in the crude 
death rate. Everybody dies, once and 
no more often. The most relevant de- 
mographic condition under which 
deaths occur, however, is age. Non-de- 
mographic conditions will presumably 
bring about a general decline in "mor- 
tality” (however defined). At the same 
time, shifts in population age structure 
can be such that the general mortality 
decline is not reflected in a correspond- 
ing decline of the crude death rate. 
More detailed analysis, in some particu- 
lar instance, might suggest that general 
mortality decline can be expected to re- 
sult, e.g., in a constant crude rate. If it 
is intended to produce an extremely 
simple population projection, this find- 
ing of more detailed study can be em- 
ployed as a "working assumption,” and 
the crude death rate can be extrapo- 
lated accordingly. In some other in- 
stance, a very simple "working assump- 
tion” might be a certain percentage 
change in the crude rate, or perhaps a 
constant annual number of deaths. 

The use of age-specific death rates in 
a projection is, of course, preferable. 
But the next most important considera- 
tion is the specificity of deaths by 
cause. This does not mean that causes 
of death must form part of the compu- 
tations in the estimate. But the shape 
of trends assumed for age-specific rates 
should be in accordance with what ap- 
pears plausible in the light of more spe- 
cialized studies. And the shape should 
preferably be simple. 

It is more di£Bcult to decide which 
specific measure of fertility can portray 


a simple yet plausible trend. Demo- 
graphically, a woman can remain child- 
less but can also bear many ofiFspring. 
Social factors influence fertility both 
positively and negatively, with a net ef- 
fect that is incalculable. Mortality, 
however, invariably tends toward an at- 
tainable minimum. 

Among the most relevant demo- 
graphic criteria of fertility are age, du- 
ration of marriage, number of previous 
confinements, and interval since last 
previous birth. Statistics cross-classi- 
fied by more than two categories are 
rare; with three categories they assume 
formidable proportions. But whatever 
the specificity of the fertility measure 
employed, detailed analysis has re- 
vealed that no stable trends and 
changes, in whatever terms, must be 
attributed to non-demographic circum- 
stances. The use of analytic measures of 
fertility is, of course, desirable in a 
population projection. But the plausi- 
ble shape in the trend of a compara- 
tively simple measure should be in- 
ferred from the findings of more search- 
ing theoretical investigations. To this 
end, theoretical projections of high 
complexity may occasionally have to be 
carried out. But for practical estimates, 
the projections should be simple. 

Local Populations and Population 

Distribution 

Population estimates for territorial 
segments can be made by separate esti- 
mation of each segment but also by re- 
distribution of the national total. As al- 
ready indicated, both methods have 
their advantages and drawbacks. At the 
local level, more detailed information 
can be mustered, and methods can be 
adapted to the nature of local trends. 
At the national level, routine proce- 
dures can insure consistency and efiB- 
ciency. But estimates prepared cen- 
trally can appear arbitrary from the lo- 
cal point of view and can give rise to 
misgivings. Reconciliation then be- 
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comes an act of diplomacy. Ideally, the 
services of a third party would be 
needed, but these can be secured in few 
practical situations. 

The severe difficulty in estimates for 
territorial segments arises from internal 
migration. Its incidence among local or 
regional populations is of major, and 
sometimes decisive, importance. But 
statistics appropriate for its estimation 
are rare. Some countries have made it 
a practice to publish population esti- 
mates by territorial segments in which 
the factor of migration is deliberately 
disregarded. Though convenient, this 
practice is severely defective. 

Methods of estimating local popula- 
tions are diverse because of differences 
in available information, basic develop- 
mental factors, and research possibili- 
ties. This is obvious if we consider such 
different areas as agricultural districts, 
towns mainly dependent on one indus- 
try, cities with a great variety of eco- 
nomic activities, and residential subur- 
ban regions. The chief determining fac- 
tors may be births and deaths, but mi- 
gration is also related to the growth and 
decay of an industry, residential hous- 
ing development, or general economic 
conditions. 

Some methods try to seize the com- 
ponents of population trends. The use 
of birth and death data may suffice for 
areas of indifferent development. Mi- 
gration statistics are usually not avail- 
able, and migration can be estimated 
either by extrapolation of previous in- 
tercensal balances or with the use of a 
parameter. But, especially where mi- 
gration is important and subject to fluc- 
tuation, the entire population trend can 
be so greatly affected that considera- 
tion of component trends is not encour- 
aged. The trend in total population can 
then be extrapolated or estimated in re- 
lation to some parameter. 

Diversity of methods is even greater 
with future estimates of local popula- 
tion. The usefulness of "component'* 


projections (by sex-and-age groups) is 
in doubt where migration can be a ma- 
jor factor. Sometimes, it may be con- 
ceived that migration generates further 
migration, but argument by analogy 
with different time periods can be as 
fallacious as analogy drawn from dif- 
ferent areas. Migration, then, will have 
to depend on expectations of future 
economic activities, residential con- 
struction, transportation facilities, and 
the supply of energy. Expectations may 
be assessed in consultation with indus- 
trial management, public authorities, 
and practical experts in the various 
fields, but such expectations remain un- 
certain. Extrapolation of previous 
trends— which can be interpreted in a 
variety of ways— in migration or even in 
total population can sometimes be 
made with an equal amount of confi- 
dence. 

Experience has shown that estimates 
and forecasts are generally more accu- 
rate the larger the population or the 
geographic extent of the area and the 
more varied its economic activities. 
Large industrial areas and cities have 
shown a remarkable capacity to gen- 
erate new opportunities of activity 
even while major industries are de- 
pressed or declining. Such areas, there- 
fore, show relative stability of popula- 
tion trends despite unpredictable vari- 
ations of economic conditions. 

The best estimates and forecasts are 
probably those which have been se- 
lected after trial of a great variety of 
methods, with greatest weight being 
given to those presumably most rele- 
vant to the situation. In this connec- 
tion, a classification of situations might 
be helpful. Some situations permit ade- 
quate estimation by demographic meth- 
ods only; in others, greatest reliance 
will have to be placed on the use of 
certain selected economic or related 
parameters, while in areas of relative 
stability some weight can be accorded 
to the inertia of mathematical trends. 
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Adequate and uniform national esti- 
mates of local populations can best be 
prepared if there is a good population 
parameter. The continuous population 
registers in Scandinavia and the issue 
of food ration cards in other countries 
have provided such an opportunity. 
Minor difficulties occur as, in the course 
of time, a residual of persons accumu- 
lates who have not been properly with- 
drawn from the records, and the def- 
inition of the rationed or “domiciled” 
population is at variance with the pop- 
ulation definition for which estimates 
are sought. A migration parameter, 
such as changes in school enrolment in 
the United States, is sometimes used 
also. 

But usually a suitable parameter can- 
not be secured for all of a country's ge- 
ographic segments. The use of diverse 
parameters, besides being inefficient, 
would not lead to comparable esti- 
mates. Recourse must then be had to 
some mathematical redistribution 
method. With various modifications, 
two basic methods have been used: ex- 
trapolation of observed changes in the 
ratio of local to total populations and 
“apportionment,” in accordance with 
ratios previously observed, of total na- 
tional increase among the local popula- 
tions. Each of these methods has an un- 
derlying rationale which is more rele- 
vant under some conditions and less so 
under others. 

Though basically simple, these meth- 
ods can be used in a variety of ways. 
Trends in ratios can be extrapolated 
from various base periods. The basis 
for apportionment of increase can be 
selected in several ways. Rules can be 
drawn up for adjustment in particular 
instances where, in accordance with 
some general criterion, unvaried use of 
the basic method would lead to a less 
plausible result. And the general for- 
mula can be modified so that particular 
results are avoided while yet the sum 
of local estimates equals the estimate 


for the total. Much ingenuity has been 
devoted to this latter problem, despite 
its mostly “formal” nature. Slight varia- 
tions in the estimating formula, for the 
most part, produce only negligible dif- 
ferences in results. But the efforts have 
been prompted by the desire for one 
universal rule whose routine applica- 
tion can result in estimates which evoke 
a minimum of criticism. Yet the prob- 
lem is unresolved. One method can 
avoid one type of inconsistency, and 
another method avoids other discrep- 
ancies with “normal” expectations. And 
what would seem abnormal under cer- 
tain demographic conditions is not nec- 
essarily so under others. The search for 
a routine method that is also flexible is 
like the attempt to square the circle. 

Local estimates prepared nationally 
can serve wider purposes than locally 
prepared estimates. With a consistent 
set of estimates, it is possible to assess 
population changes by groups of areas, 
e.g., economic regions or urban and 
rural areas. Also, with consistent esti- 
mates the local or regional gains and 
losses through internal migration are 
necessarily balanced. This control of 
local estimates by means of the esti- 
mate for the total is likely to eliminate 
some of the estimating biases which 
would be present in estimates locally 
prepared. 

Population Structure {Unalterable 

Characteristics) 

Some individual features arc unal- 
terably determined from tlie moment of 
birth, such as sex, parentage, and date 
and place of birth. To these features 
also belongs age, which is fixed at any 
one date relative to the date of birth. 
Other features, like marital status, eco- 
nomic activity, association with socio- 
cultural groups, cultural attainments, 
change in the course of the lives of in- 
dividuals. Unalterable population char- 
acteristics can be defined as “struc- 
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tural,” whereas others are “composi- 
tional.” 

Population segments of equal struc- 
tural characteristics can be treated by 
estimating methods analogous to those 
employed in estimating population to- 
tals. Age cohorts have the additional 
advantage that their numbers can 
change only by death and spatial mi- 
gration. But, aside from this aspect, 
their distributional pattern also serves 
as an estimating aid. 

Some well-known patterns of age 
distribution have been observed. But in 
demography the distributional pattern 
is not the result of an inherent mutual 
relationship of age segments— ages not 
being transferable— but a consequence 
of past trends in births and, to some 
extent, also in deaths and migration. 
To expect a distributional pattern, then, 
implies the assumption of a certain past 
trend in births. Depending on other ex- 
traneous information, this assumption 
can often be made, as a reasonable ap- 
proximation. 

The distributional pattern of ages 
then permits the detection of errors in 
age classification and, to a certain ex- 
tent, also their correction. Though age 
is unalterable, age statements are no- 
toriously transferable. Observed con- 
centration of age statements at multi- 
ples of five might theoretically have 
been a result of sharp fluctuations in 
birth rates, but the precise recurrence 
of the fluctuation every five years is so 
unlikely that the periodicity of the con- 
centration is conclusive evidence of age 
misstatement. This is not the only fea- 
ture of age misstatement, but it is the 
one which is most evident in many sta- 
tistics. 

This effect of digit preference can be 
corrected by smoothing or graduation. 
Though the true composition by ages 
is probably not perfectly smooth, 
smoothed statistics are often a closer 
approximation to facts than the data 
originally recorded. This is sometimes 


done with highly elaborate methods. 
Their detailed discussion is not possi- 
ble here, but the question is appropri- 
ate whether these methods, which orig- 
inate from actuarial science, are well 
suited for demographic purposes. 

Where high degrees of internal con- 
sistency are essential, actuarial gradua- 
tion is, of course, excellent. It permits, 
for example, the derivation of a con- 
sistent set of age-specific death rates 
from the age distributions of deaths 
and of the population and the deduc- 
tion of consistent survival ratios from 
the age statistics of successive census- 
es. On the other hand, if the chief pur- 
pose is that of estimating age structure 
at a given date as accurately as possi- 
ble, the success of even the most re- 
fined actuarial techniques is question- 
able. Rougher methods of smoothing 
might secure an equally realistic result 
with much less labor. The degree of re- 
finement in method ought really to be 
guided by the nature of the raw statis- 
tics, but suitable criteria for guidance 
still remain to be established. 

None of these techniques attempts to 
deal with directional biases in age 
statements. Evidence of distortion of 
statistics by age owing to tendencies 
to understate age in some phases of the 
life span and to overstate it in others is 
plentiful and convincing. No amount of 
averaging, smoothing, and graduation 
can eliminate this type of bias. A free 
assumption that such bias is present, if 
judiciously applied to estimates, can 
result in a closer approximation to facts 
than the most elaborate actuarial grad- 
uation formula. Not the elaborateness 
of the procedure but its relevance de- 
termines how closely an estimate can 
approximate facts. TTiis subject, for de- 
mographic purposes, still requires in- 
vestigation. 

Separate treatment of age groups in 
estimates and projections has become 
standard demographic procedure. This 
method of dealing with population 
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phenomena is perhaps the strongest fea- 
ture of modem demography. It is vari- 
ously referred to as the “component” 
method, the “cohort-survival” method, 
or even simply the “demographic” 
method. It is highly convenient from 
several points of view: (a) age, as a 
reference to date of birth, is unaltera- 
ble, so that age groups, i.e., birth co- 
horts, can be treated as separate popu- 
lations; (b) age is by far the most rele- 
vant feature in the analysis of mortality 
and the synthesis of its effects; (c) age 
is also highly relevant in relation to 
nuptiality and fertility; (d) age is the 
most interesting population character- 
istic because of its very high correlation 
with economic, social, and cultural ca- 
pacities; (e) statistics on various popu- 
lation characteristics as well as vital 
statistics are usually collected and tab- 
ulated with reference to age; and (/) 
as already stated, separate estimation 
of a population total by its constituent 
parts can reduce the relative error in 
the total. Since analysis by age has be- 
come almost the core of demographic 
techniques, various population models 
have been, and can be, elaborated in 
which age is the dominant feature. 

Estimates of total population by sex 
and age components have not always 
been more accurate than estimates 
made by other methods. In particular, 
population projections have failed in 
respect of expected survivors from fu- 
ture births. It is now recognized that, 
though highly relevant, age is not as 
relevant to fertility as it is to mortality. 
Nevertheless, future survivors of age 
groups already living have been pro- 
jected fairly accurately. Even if occa- 
sionally less accurate, estimates and 
projections of the population by age 
groups are more useful and instructive 
than mere estimated totals. It is justi- 
fiable and desirable to employ “cohort- 
survival” methods even where the basic 
“data” of age composition of the popu- 
lation or deaths must first be estimated 
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with reference to analogy or theoreti- 
cal models. 

Estimates of total population by 
prior estimation of age groups are addi- 
tive. But the inverse procedure, the 
derivation of age distribution from 
populations initially estimated as to- 
tals, is also in use. Other procedures 
are based on the use of trends in ratios 
and apportionment of increments, 
which have already been mentioned in 
connection with estimates of geograph- 
ic population distribution. From a 
modern demographic viewpoint such 
methods appear illogical; the same in- 
dividuals advance in age as time passes, 
and there is no necessary relationship 
of numbers in the same age groups at 
different times. But the method is effi- 
cient and convenient, and it requires 
comparatively few data and computa- 
tions. It is most justifiable under rela- 
tively stable conditions. 

Redistributive estimates of age struc- 
ture are made often for geographic 
segments where the use of other meth- 
ods is hardly feasible. Numerous efforts 
have been made to find the perfect for- 
mula, which will yield results that are 
plausible and consistent at the same 
time. For practical purposes, such for- 
mality is hardly needed. The "square 
table” used by the English Registrar 
General does the trick equally well. In 
greatly simplified form, its operation is 
illustrated witli fictitious data in Table 
51. 

In Table 51, let Panel A represent a 
census result, or earlier estimate, of 
population by three areas and age 
groups, and Panel B some current esti- 
mates of total population by areas and 
total population by age groups. These 
are the data. Fairly consistent and 
plausible estimates for the subcatego- 
ries are then obtained as follows: First 
prorate the cells in A to the horizontal 
totals in B (Panel C); then prorate the 
results in C vertically to totals in B 
(Panel D); repeat alternating horizon- 
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tal and vertical proration until discrep- 
ancies with predetermined totals are 
quite small (Panel E); the last can be 
readily eliminated by small direct ad- 
justment of some of the larger figures 
(Panel F). 

Population Composition {Changeable 

Features) 

Various population characteristics are 
subject to change, and they can change 
in various ways. Some changes, like 


separately a class of persons whose 
characteristic has changed once but 
cannot change again. A typical case is 
“ever-married women” (including mar- 
ried, widowed, divorced, and separated 
women), whose numbers can be deter- 
mined more conveniently than those of 
“married women.” 

Some of the most interesting trans- 
fers of characteristics, notably marital 
status, economic activity, and educa- 
tional attainment, arc significantly re- 
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those in ethnic, linguistic, or religious 
affiliation, occur only infrequently dur- 
ing the lifetime of individuals; if main- 
ly identified by parentage, as in the case 
of “racial origin,” they are unalterable. 
But marital unions of men and women 
with originally different affiliations oc- 
cur, and they pose an estimating prob- 
lem where the presumable affiliation of 
the offspring remains to be determined. 
If affiliation is of a fonual character, 
such as legal citizenship, changes can 
be determined from statistics of natu- 
ralization, etc. 

For estimating and analytical pur- 
poses, it is often convenient to regard 
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luted to age. Hence, their estimation is 
best carried out with reference to each 
of the several age groups or sex-age 
groups involved. Age is not the only 
relevant factor; others such as econom- 
ic conditions, social aspirations, and ed- 
ucational facilities may also have to be 
considered. But age is by far the most 
relevant of the measurable correlates of 
these changes in characteristics. Trends, 
therefore, can be most significantly ex- 
pressed with specificity to age. 

The relation of age to a changeable 
characteristic can be conceived in one 
of two ways. One may regard either 
age-specific propensities of being in a 
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given class or age-specific propensities 
of entering and leaving the class. 
Which of the two techniques is appro- 
priate will depend on the nature of 
available statistics, the frequency and 
repetitiveness with which changes can 
occur, and the number of changes pos- 
sible from one class to another. 

Changes in marital status generally 
occur with low frequency in an indi- 
vidual’s lifetime. Single persons can 
terminate their condition, while living, 
only once and in only one way, i.e., by 
getting married. Age-specific propensi- 
ties of getting married can then be 
treated like a life-table function. But 
marriages can be terminated by annul- 
ment, death of spouse, divorce, and 
separation, and persons whose mar- 
riages were terminated can marry 
again. The corresponding functions be- 
come more complicated than where 
only one type of change is possible. But 
the inflow-and-outflow model of mari- 
tal condition is superior to one where 
only the age-specific propensities of be- 
ing married are considered. The latter 
model, while easier to manipulate, can 
lead to inconsistent results, but it may 
suffice where relatively stable condi- 
tions can be assumed. 

The two alternative models have also 
been used in the estimation of the eco- 
nomically active population, but here 
the more usual method is to consider 
age-specific propensities of being in the 
category of economically active per- 
sons, often referred to as “labor force 
participation ratios.” Statistics of entry 
into, and departure from, the economi- 
cally active group are generally not 
available in any comprehensive form, 
but estimates of inflow and outflow can 
be derived by life-table techniques, es- 
pecially where there is a minimum of 
overlap in the ages of entry into, and 
those of cessation of, economic activ- 
ity. Theoretically, the latter model ap- 
pears superior, but its practical utility 
is still a matter of debate. Its relevance 


may also depend on the manner in 
which “economic activity” is defined. If 
the definition approaches that of a sta- 
tus which endures in times of temporary 
inactivity, changes in this status are in- 
frequent enough to make the inflow- 
and-outflow model appear pertinent. 
But changes under the concept of de 
facto activity as of a given moment of 
time can be very frequent and repeti- 
tive, as in the case of intermittent sea- 
sonal activities; from this point of view, 
the labor force participation ratios will 
appear better suited for practical appli- 
cation in estimates. 

The inflow-and-outflow model is also 
pertinent where changes can occur suc- 
cessively, though each change occurs 
but once. The cases in point are num- 
bers of women having had no live 
birth, one live birth, two live births, etc. 
The life-table technique is highly ap- 
propriate. But age, though relevant, is 
not necessarily as relevant as duration 
of marriage. A triple classification of 
number of children born by age as well 
as duration of marriage is theoretically 
desirable, but this imposes considerable 
difficulties both in computational work 
and in the interpretation of the de- 
tailed trends. 

Theoretical Estimating Models 

Various demographic quantities are 
more or less closely interrelated. For 
example, disregarding migration, age 
distribution is the result of births in 
various years of the past and deaths 
which intervened, prior to a given date, 
among each of the several birth co- 
horts. Given any two of the three data: 
births in each year, deaths to each co- 
hort,' or current age composition, the 
third can be inferred by computations, 
assuming that migration has been neg- 
ligible. 

Other demographic data show fairly 
stable relationships. For example, spe- 
cific death rates among adjacent age 
groups are considerably correlated. 
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whether death rates are high or low. 
The mean age of mothers at the birth 
of any child is usually in the area of 
twenty-seven to twenty-eight years. 
Under most conditions, between 102 
and 107 boys are bom per every 100 
girls bom. 

Using some of these stable relation- 
ships, models can be constmcted from 
which quantities can be inferred that 
are consistent with some given quanti- 
ties under average conditions. In the 
absence of other specific information, it 
is reasonable to assume average condi- 
tions, especially if observed variability 
is small. With additional information, 
this assumption can be modified appro- 
priately. 

To give an example, it is possible, by 
using a variety of available statistics, to 
construct a model from which age-spe- 
cific death rates likely to coexist under 
average conditions can be deduced. If 
expectation of life at birth, or any other 
age, can be assumed or estimated, 
plausible corresponding specific mor- 
tality conditions can be inferred. If 
there are some data on age composi- 
tion, however summary, and on the to- 
tal number of deaths (or the crude 
death rate ) , calculations carried out by 
means of the model can suggest those 
specific death rates which might be ex- 
pected to obtain simultaneously with 
the given crude rate or total number of 
deaths. 

For many populations, approximate 
stability of structure can be assumed. 
This is possible where fertility is pre- 
sumably fairly constant, the effects of 
migration and changes in mortality on 
age structure being usually only of a 
minor nature. A model of theoretical 
“stable'' populations, resulting from 
various levels of fertility and mortality, 
under average conditions, makes it pos- 
sible to estimate, for approximately 
stable populations, a great variety of 
quantities, if only very few quantities 
are given. 


Future estimates can also be derived 
from models in which average observa- 
tions of relevant past trends are gen- 
eralized. The assumption is then made 
that average trends of the past, or ob- 
served past changes in these trends, 
are relevant to future expectations. The 
use of a model, rather than specific 
ad hoc assumptions, has the advantage 
that estimates and projections so de- 
rived for a number of populations are 
systematic and comparable. Two ex- 
amples of systematic population projec- 
tions made with the use of estimating 
and forecasting models are those for 
European countries prepared under 
auspices of the League of Nations 
(Notestein et al., 1944) and those for 
Latin-American countries put forth by 
the Population Branch of the United 
Nations (1954, 1955a). 

The use of detailed working models 
permitting inference of interrelated 
quantities on the basis of observed re- 
gressions and correlations is a compar- 
atively new approach to demographic 
estimating problems. Models cannot be 
expected to represent actual conditions 
with precision, though, within limits 
and for comparatively short periods of 
time, they may approximate them. 
Models promise to be particularly fruit- 
ful in countries with inadequate sta- 
tistical services. Various demographic 
estimates can be made, especially in 
technologically retarded areas, with the 
use of only those few objective meas- 
urements which happen to be available. 

Estimates of Theoretical Concepts 

The need for demographic estimates 
is generated primarily by the practical 
objectives of social and economic policy 
in which the population factor must be 
taken into account. To a certain extent, 
this need can be met by convenient 
computational techniques. Judicious se- 
lection and use of techniques, however, 
must be derived from judgment regard- 
ing all possible interrelations between 
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demographic, economic, social, and cul- 
tural factors. Comprehension of these 
is facilitated by development of explicit 
concepts in the entire field of social 
theory and, especially, in demography. 
At first, concepts often have to be for- 
mulated tentatively until logical experi- 
mentation can establish their utility. In 
that event, hypothesis leads to theory, 
and theory can become a powerful in- 
strument in the marshaling and further 
advancement of objective knowledge. 

Some specialized work is devoted to 
the formulation of new and possibly 
useful concepts. Quantification of con- 
cepts is then necessary to facilitate log- 
ical experiment. For example, modem 
eugenics makes extensive use of con- 
ceptual estimates. In demography, sim- 
ilar methods have characterized some 
of the outstanding work recently under- 
taken at the Institut National d’fitudes 
Demographiques in France. Among the 
concepts subject to estimation, the fol- 
lowing might be cited: the incidence 
of “sterility” ( however defined ) in 
women; the extreme length of the hu- 
man “life span”; mortality from “exog- 
enous” and “endogenous” causes; aver- 
age size of “genetic isolates.” Abstract 
estimates like these are made with out- 
standing ingenuity. They are not com- 
mon where emphasis in demographic 
research is given to the concrete facts 
of observation, with comparatively 
small reliance being given to deductive 
reasoning. But theory and knowledge 
advance by two avenues, of which em- 
piricism is one and logical deduction 
the other. 

CONDITIONS FOR FURTHER PROGRESS 

The development of more refined and 
detailed estimates than hitherto made 
is recognized as pioneer work. But the 
pioneer character of endeavors de- 
signed to supply much simpler esti- 
mates, where statistical information is 
only rudimentary, does not yet meet 
equal recognition. The technicians ex- 


571 

perienced in advanced estimating work 
might, from their vantage point of sta- 
tistical and academic accomplishments, 
tend to belittle the ingenuity needed 
where estimates must be developed 
with fewer statistics and in situations 
whose inherent tendencies have been 
little explored. The experience made in 
advanced areas can undoubtedly bene- 
fit areas of smaller experience, but 
many modifications and adaptations are 
necessary before techniques, trans- 
planted from one climate to another, 
can be expected to thrive in new soil. 

General Reconsideration of 

the Field 

The practical role of population esti- 
mates is in need of better appreciation. 
Its comprehension will be facilitated 
by means of the four considerations 
discussed in this chapter. These con- 
siderations, which could be expanded 
further, relate to (a) the limits to gen- 
eralizations, (b) the degree of objec- 
tivity attainable, (c) the use of esti- 
mates in decision-making, and (d) the 
scientific disposal of “errors.” 

Different estimates of the same quan- 
tities can satisfy different practical ob- 
jectives. The objectives, in a given in- 
stance, might be more clearly stated. 
It is desired that estimates be “reliable” 
(a somewhat vague but inevitable cri- 
terion), that they be “consistent” (with 
conventional measurements, with each 
other, or with general knowledge and 
expectations), that they be made “con- 
veniently” (by simple, efficient, and yet 
plausible methods), and that their “ac- 
curacy” be submitted to verification. 

But many estimates are also required 
for theoretical objectives. In that event, 
they may very well be “hypothetical” 
( i.e., independent of reality ) or “condi- 
tional” (partly, but not entirely, related 
to reality), and they must be “consist- 
ent.” Theoretical objectives should be 
kept distinct from practical ones, de- 
spite the similar external appearances 
of estimates made for either purpose. 
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There has been very little analysis 
of the inherent nature of estimates. 
Every estimate is made by means of 
data and assumptions, but even these 
two fundamental categories cannot yet 
be clearly distinguished. Progress is 
needed here because a classification of 
estimating methods by logical type, or 
of types of estimating problems, can- 
not be made in the absence of more 
fundamental definitions. The status of 
the field will be greatly enhanced once 
it can be surveyed. 

Data and Methods 

A quantity that is satisfactorily meas- 
ured need no longer be estimated; in 
this respect, new data can displace the 
need for estimates. But data are also 
needed for estimating purposes. These 
data comprise not only conventional 
measurements ( e.g., censuses, vital reg- 
isters) but sample measurements, non- 
demographic parameters and observed 
relationships between those and de- 
mographic facts, observed interrelations 
between consistent demographic facts 
under average or “normal” conditions, 
observations on the shapes of trends, 
and various qualitative information and 
knowledge. 

Some data, of only secondary im- 
mediate interest, can be cnicial for es- 
timating purposes. Objective informa- 
tion on underenumeration of infants at 
censuses, on tendentious misstatement 
of ages, on certain characteristics of 
migratory movements, etc., should be 
secured with these purposes in view. 
In the collection of data, specific needs 
for estimates which could be filled at 
the same time are often neglected. 

Statistical measurements are not al- 
ways highly satisfactory. Their reliabil- 
ity should always be checked. This can 
sometimes be done by estimating meth- 
ods which permit tests of consistency, 
but the practice is not as frequent as it 
should be. The computational estimat- 
ing techniques now in use are, on the 


whole, adequate and relevant. But be- 
cause of their ad hoc development, their 
underlying nature and the prerequisites 
for their use are often insufficiently ex- 
plored. The applicability of each tech- 
nique remains conditional on available 
types of data and the general nature 
of the social and demographic situation. 

The actuarial origin of certain tech- 
niques often places undue emphasis on 
internal consistency without achieving 
greater conformity to facts. Depending 
on criteria not yet formulated, simpler 
methods might often be substituted 
with advantage. The failure of actuarial 
graduations to take account of direc- 
tional misstatement of ages can be seri- 
ous for demographic purposes, but a 
suitable technique for dealing with this 
phenomenon still remains to be de- 
veloped. 

Demographic estimating techniques 
can be greatly expanded by the con- 
struction of estimating models where 
demographic quantities consistent with 
others under average conditions, or un- 
der certain typical conditions, can be 
directly inferred. This relatively new 
approach to estimating problems has 
already found some applications in sys- 
tematic population projections. It prom- 
ises to be most fruitful in the develop- 
ment of demographic estimates for 
countries where statistical information 
is only fragmentary or otherwise in- 
adequate. 

For many practical purposes, it is es- 
sential that techniques be simple, even 
if crude and, at first appearance, not 
entirely logical. Elaborate theoretical 
studies should suggest some of the sim- 
pler approximations which, within lim- 
itations, can suffice for estimating pur- 
poses. Modern fertility analysis will 
probably increase estimating ability. 
Estimates involving an assumption of 
migration are still in need of improve- 
ment. Research in the relationship of 
population movements and economic 
change may still prove helpful in the 
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selection of economic or other param- 
eters for estimates of population change. 

Cumulation of Experience 

Increased attention has recently been 
given to the relative success or failure 
of estimates made by different methods. 
The pragmatic tests are usually made 
in the form of frequency distributions 
of discrepancies of estimates from in- 
dependent observations. They are high- 
ly pertinent because they make it pos- 
sible to assess, somewhat intuitively, the 
likelihood of greater and lesser errors 
when an estimate is being made. But 
evaluation of experience should not 
stop here. The tests usually apply only 
to estimates made under similar con- 
ditions and with similar amounts and 
types of statistical data. The findings of 
such tests are most relevant to similar 
situations, but less so to others. Experi- 
ence is not transferable without an ap- 
praisal of the types of situations in 
which the findings can be regarded as 
applicable. 

The experience made in estimating 
can be marshaled only with difficulty. 
Some records of experience appear in 
the publications in which actual esti- 
mates are put forth. Others may be 
found by systematic perusal of some 
of the leading statistical journals. There 
is no suitable bibliographic compila- 
tion where systematic reference to ex- 
perience in a variety of estimating tech- 
niques under diverse conditions can be 
found. The proper place for biblio- 
graphic reference might be a compre- 
hensive textbook on population esti- 
mates. But a book with systematic cov- 
erage of this field still remains to be 
written. 

The estimating experience in fields 
other than demography should also be 
considered. It is possible that useful 
hints for population estimating methods 
might be derived from economic time- 
series analysis. Even the experience in 
diverse fields, such as meteorology and 


astronomy, is possibly relevant. The 
Pareto curve, for example, is useful as 
a description of such diverse facts as 
the distribution of incomes, of stars of 
varying magnitude, and of population 
in localities of varying sizes. 

Personnel and Training 

Wliere estimating procedures are 
highly developed, three levels of work 
can now be distinguished: (fl) the 
practical arrangement and execution of 
computational procedures, (h) the de- 
signing and testing of computing tech- 
niques, and (c) the critical evaluation 
of relevance in the light of a wider 
knowledge of social facts. But work at 
each level is not to be confined in 
watertight compartments. A computing 
clerk will work most intelligently if he 
participates in the design of methods. 
And the statistician who recommends 
the use of some methods will do well 
to consult with sociologists, economists, 
business managers, and public authori- 
ties. Furthermore, a higher level of 
work should preferably be assigned to 
persons with past experience in the 
lower echelon. Ideally, a computing 
clerk should be equipped to advance, 
as his expedience widens, to posts in- 
volving larger responsibilities. 

A spc'cialized qualification is not to 
be desired. Of course, there must be 
some training and experience in per- 
sistent practical manipulation of rou- 
tine procedures. But the capacity to 
develop and improve work methods de- 
rives its strength from knowledge in 
much wider fields than mere demo- 
graphic-statistical computation. There 
has to be some understanding of the 
practical requirements for population 
estimates in government and business. 
And knowledge in one or several di- 
verse fields, such as mathematics, sta- 
tistics, economics, sociology, medicine, 
anthropology, and history, can be of 
great value. At least a fairly general 
education in a variety of fields should 
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be combined with more specialized 
training. 

One type of specialization, neverthe- 
less, is essential. A person engaged in 
demographic estimating work must at 
least be endowed with the facility to 
deal imaginatively with quantitative 
terms. Whether this facility is a mere 
bent of mind or whether it has been 
acquired through work in another ca- 
pacity, be it that of a bookkeeper, an 
engineer, or an astronomer, is imma- 
terial, but it must be present. High in- 
tellectual accomplishment is sometimes 
achieved in entirely non-quantitative 
fields, such as law, literature, history, 
and philosophy. Though evidence of a 
good intellect, this accomplishment 
does not prove a person s ability to 
operate intelligently where quantities 
are concerned. One of the difficulties 
in recruiting demographic personnel in 
technologically less advanced areas lies 
in the fact that intellectual excellence 
is often confined to the non-quantita- 
tive disciplines. 

International scholarships, seminars, 
and exchanges of experience can con- 
tribute greatly to an advancement of 
this field. But particularly in its present 
state of development, experience gained 
in one area is not directly transferable 
to another. Reference has been made 
to the failure of colonial administrations 
to produce adequate statistics of even 
the simplest quantities, despite the fact 
that a store of statistical competence 
has been at the disposal of the ad- 
ministering powers. The development 
and practical application of methods 
suitable to local conditions will depend 
to a large extent on a corresponding 
quickening of local genius in its familiar 
surroundings. 

Taking a still broader view, one may 
assert that familiarity with general so- 
cial conditions is necessary if estimating 
methods and assumptions are to be used 
judiciously. There have been many at- 
tempts to link some demographic phe- 


nomena to economic parameters. Quan- 
tified facts are found more abundantly 
in economics than in most other social 
studies, but this should not lead to ex- 
clusive preoccupation of demographers 
with the economic correlates of pop- 
ulation trends. Cultural and sociologi- 
cal phenomena are at least as relevant. 
But many of the concepts in sociology 
are still in process of being formulated 
and not yet amenable to quantification. 
Much further progress in the entire 
field of social concepts is needed if 
ability to assess demographic situations 
within their wider setting is to be sub- 
stantially improved. 
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MAJOR FIELDS OF INTEREST 

Demographers in the field of family 
statistics are concerned chiefly with 
problems relating to family formation, 
family composition, social and econom- 
ic characteristics of the family, and 
family dissolution. In many respects, 
family statistics deal with the same data 
as other fields of demography but with 
a different approach. Instead of treating 
individuals as units of observation, the 
family statistician more often considers 
as basic units the natural groups in 
which people live. Thus, the household, 
the family, the married couple, or the 
person living alone is generally the unit 
of analysis in studies of the family stat- 
istician, whereas the migrant or the 
income recipient or the labor force par- 
ticipant may be the unit of analysis for 
other demographic specialists. In family 
statistics, households and families are 
classified by age, sex, color, employ- 
ment status, residence, and other char- 
acteristics of the head; in other popula- 
tion statistics, similar characteristics of 
people are generally treated without 
respect to family status. The family 
statistician is interested not only in how 
many persons are in the dependent ages 
or in how many people are married, 
widowed, or divorced but also in the 
living arrangements of these people. 
Vital statisticians in the field of the 
family specialize in data on such units 
as first marriages, divorces, and remar- 
riages. They are concerned mainly with 
trends and differential patterns in mar- 
riage and divorce, but their interests 
also extend to such subjects as mortality 


data for persons classified by marital 
status. 

The needs for statistics on families 
and households arise from the ways in 
which these natural groups of people 
act as units. The household is the unit 
of population which occupies one 
dwelhng unit and which is therefore 
the most relevant population concept 
for use in housing analyses. The family, 
and not the person, is the primary unit 
of consumption used in various market- 
ing and cost-of-living studies. The fami- 
ly is central to the study of dependency, 
migration, income maintenance, eco- 
nomic status, and social adjustment. In 
most instances, marriage marks the es- 
tablishment of a family, and separation, 
divorce, or widowhood marks its dis- 
solution. Students of marriage and the 
family are concerned with differential 
rates of family growth, patterns of fam- 
ily living arrangements, changes in eco- 
nomic welfare of families, and trends 
in the stability of families. In countries 
where family allowance systems are in 
effect or are being contemplated, there 
are obvious values in family statistics 
as a means of evaluating the scope and 
cost of such programs. Significantly, no 
mention is made here of the family as 
a unit of reproduction; this area is cov- 
ered in another chapter, on “Fertility.’’ 

In this chapter, attention is focused 
on the development and evaluation of 
family statistics in the United States. 
Research in the field of the family was 
stimulated during the 1930’s by many 
perplexing problems relating to poverty 
and unemployment. Out of the dis- 
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turbed conditions of the depression 
years, a growing number of well-trained 
research workers developed an aware- 
ness of the deficiencies of available 
data on the family. These research 
workers saw the potential value of more 
adequate data in this field as a back- 
ground for a rational appraisal of past 
trends and future prospects relating to 
family welfare. Many of the needs for 
family data were accordingly met 
through the consumer-purchases stud- 
ies of the middle 1930’s and through 
special tabulations of 1940 census data. 
The critical period of World War II 
brought new requests for information 
on marriage, divorce, the number of 
dependents of men of military age, and 
the wartime consumption needs of fam- 
ilies. Later, the problems of postwar 
adjustment, especially in relation to 
housing, further stimulated interest in 
marriage and family data. 

Currently, the demand for family sta- 
tistics comes from many of the same 
sources as before, as well as from a 
rapidly growing number of research 
experts on the staffs of private indus- 
trial establishments. These experts are 
engaged in assessing the future poten- 
tials in production and marketing of 
their goods and services. Moreover, 
young people in the colleges and high 
schools have developed a keener in- 
terest in the factual study of marriage 
and family adjustments, and consump- 
tion patterns and textbooks on these 
subjects have drawn increasingly upon 
the available demographic data. Min- 
isters, family counselors, and social 
workers have found the data on family 
statistics a useful standard against 
which to evaluate the circumstances of 
families needing moral and economic 
assistance. 

DATA 

Development of Family Statistics 

Comprehensive statistics in the field 
of the family in this country, and in 
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most other countries where such data 
are available, are of relatively recent 
origin. In the United States, a few char- 
acteristics of households in 1790 were 
compiled more than one century later 
for inclusion in an analysis of popula- 
tion changes up to 1900 (United States 
Bureau of the Census, 1909, chap, viii ) . 
Very limited data on households were 
compiled from the censuses of 1850 to 
1880, but the coverage was not com- 
plete for certain censuses; and for other 
reasons the quality of these data was 
unsatisfactory. In 1890 and 1900, house- 
hold data of a much wider range were 
compiled, partly for the light they 
threw on the subject of home owner- 
ship. More limited data in this field 
were compiled from the censuses of 
1910 and 1920. Statistics on the marital 
status of persons have been published 
for each census date since 1890. 

In the 1930 cemsus the last of the six 
basic volumes on population was de- 
voted to family statistics. Among the 
subjects covered were size of family, 
number of young members of different 
ages in the family, number of gainful 
workers in the family, number of lodg- 
ers living with the family, tenure and 
value or rent of home, and several 
characteristics of the head of the fam- 
ily, such as age, marital status, sex, 
race, and nativity. Data on these sub- 
jects were published for the United 
States, each state, and each large city, 
and selected data were shown for coun- 
ties and smaller cities. Several tables 
for 1930 showing detailed cross-classi- 
fications of family items by marital sta- 
tus and sex of the head were compiled 
but not published except in summary 
tables' included in some of the 1940 
family reports. 

The general design of the 1930 family 
tabulations was followed in the 1940 
census, but in addition new types of 
data were compiled, notably on family 
income and housing characteristics in 
relation to family composition. More- 
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over, data on persons classified by re- 
lationship to the head of the household 
were compiled for the first time in 1940. 

Many of the same types of family 
statistics were published from the 1950 
censuses of population and housing, de- 
spite the fact that the family tabulation 
program was less extensive than that 
for 1940. New types of data from the 
1950 census were published in the fields 
of marital status, family living arrange- 
ments, and duration of current marital 
status. Also, data on selected family 
items were published for the first time 
in 1950 for standard metropolitan areas 
and urbanized areas. 

Since 1944, annual reports on marital 
status and family characteristics, based 
on the Current Population Survey, have 
provided current information on inter- 
ccnsal changes in patterns of family 
living in the United States as a whole. 
These publications are in the ‘T-20 
Series*' of the Current Population Re- 
ports. The sample data from these sur- 
veys have also been used to obtain 
certain types of family data not cov- 
ered in decennial censuses, to test new 
family concepts, and to pretest the col- 
lection and processing of family data 
in advance of the decennial censuses. 
The Current Population Surveys are 
based on scientifically selected samples 
of households in many areas throughout 
the United States. In 1956 the size of 
the sample was increased by two-thirds, 
to about 35,000 households, and the 
number of local areas canvassed was 
similarly expanded. 

Statistics on the numbers of mar- 
riages and divorces in the United 
States have been compiled for every 
year from 1867 to the present. Statistics 
in these fields are published by the 
National Office of Vital Statistics, which 
is an agency within the Public Health 
Service in the Department of Health, 
Education, and Welfare. During the 
1920*s and the early 1930's, reports 
showing marriages by age of the bride 


and groom and certain other subjects 
were published for those states with 
central files of marriage records. Since 
the late 1940’s, annual reports contain- 
ing more detailed figures of these types 
and other reports showing divorces by 
age of the husband and wife, number 
of children, legal grounds for the di- 
vorce, and related subjects have been 
tabulated by variable numbers of states 
and assembled and published by the 
National OflBce of Vital Statistics. In 
1953 and 1954 data on several previous- 
ly neglected characteristics of recently 
married persons were collected by the 
Bureau of the Census through its Cur- 
rent Population Survey. This project 
was sponsored jointly by the National 
Office of Vital Statistics and the Bureau 
of the Census. The results have been 
published in Vital Statistics— Special 
Reports by the National Office of Vital 
Statistics. 

This brief outline of the development 
of census and vital-statistics data on 
marriage and the family shows that 
long-time trends can be traced for only 
a relatively small number of items but 
that recent data are available on a wide 
variety of subjects. These facts, in turn, 
are related to the recent development 
of active interest in demographic data 
in these areas. 

Technical Problems Relating to 

the Data 

An exhaustive treatment of the weak- 
nesses in family data from past censuses 
and current surveys cannot be made 
within the scope of this chapter. More- 
over, such a treatment would probably 
leave some readers with a much greater 
skepticism about the value of the pub- 
lished figures than the facts of the sit- 
uation warrant. The majority of people 
give accurate and complete information 
to census enumerators and those in 
charge of vital records. As a rule, very 
few persons wilfully misreport or with- 
hold information that is requested of 
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them, even on the more personal items. 
Errors in the reporting do occur when 
exact answers are unknown and in oc- 
casional circumstances where a straight- 
forward reply would be embarrassing 
to the respondent. In addition, errors 
may creep into the data at any stage 
from collection through processing and 
publication. 

Some types of deficiencies in the data 
are more readily detectable than others. 
For instance, the reported duration of 
marriage for a young married person 
in a census or survey may be obviously 
too great to be consistent with his or 
her current age; such errors can be 
readily found and adjusted by substi- 
tuting a more reasonable duration or 
age. In fact, systematic methods have 
been devised for estimating duration of 
marriage, when necessary. However, 
the reported duration of marriage for a 
person in his fifties may be in error by 
five or ten years without causing any 
apparent discrepancy with other par- 
ticulars about him. Knowledge of the 
extent of such errors and of the random- 
ness or directional bias among them 
can be obtained from re-enumeration of 
a sample of the population or from 
comparisons of census and vital statis- 
tics records. For many items covered 
in the 1950 census, but not for the one 
in question, rechecks of these types 
were made. 

The quality of statistics on family 
life, as on other subjects, is generally re- 
lated to the amount of attention de- 
voted to the collection and processing 
of the data. Thus, the figures on the 
number of households for 1850 to 1870 
are not very useful for several reasons, 
including the failure to count slave 
households in 1850 and 1860, the well- 
known shortage in the coverage of the 
census of 1870— which was taken dur- 
ing the disturbed conditions of the Re- 
construction Period, the absence from 
the population schedule of the key item 
on relationship to the head of the 
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household, and the slight attention 
given to household statistics during this 
period. When more ( but not too many ) 
questions are asked about households 
(or other subjects), it seems that more 
precision is developed in collecting and 
processing the data; that is, more atten- 
tion is devoted to the reporting and 
editing of marginal cases, and more 
careful scrutiny is given to the incon- 
sistencies in the basic data. For in- 
stance, if the enumerator is required to 
classify people according to their re- 
lationship to the head of the household, 
he is more likely to distinguish care- 
fully where one household ends and an- 
other begins than he would be in the 
absence of such a question. 

Data on number of households.— 
Family data from different sources for 
the same date may differ in quality for 
several reasons, such as differences in 
the training and experience of the enu- 
merators, in the manner in which the 
enumerators are paid, and in the types 
of schedules and auxiliary forms used. 
These are believed to be some of the 
main factors underlying the differences 
between the counts of households ob- 
tained for 1950 from the decennial cen- 
sus and the Current Population Survey 
(CPS). The number of households in 
the United States according to the com- 
plete count of the 1950 census was 
42,857,335, whereas the number from 
the CPS (as revised) was 43,554,000. 
The difference between these figures is 
too great to be readily accounted for 
by sampling variation in the CPS. 

Where a complex grouping of per- 
sons in a given set of living quarters 
was encountered, the census enumer- 
ator was evidently more likely than the 
CPS enumerator to group the persons 
as members of a single household rather 
than two or more separate households, 
even though both enumerators had 
been given the same criteria for identi- 
fying a household. The census enumer- 
ators, unlike the enumerators in the 
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CPS, had relatively little training, were 
given no auxiliary forms covering previ- 
ous enumerations of the people in ques- 
tion, and were paid on a piece-rate 
system rather than by the hour. In a 
doubtful case, the census enumerator 
evidently found it to his financial ad- 
\'antage to decide in favor of counting 
a group of persons as one household 
rather than two because that minimized 
the number of separate visits required. 
In support of this hypothesis, figures 
for identical persons enumerated in the 
1950 census and in the CPS, classified 

TABLE 52 

Per Cent Distribution by Relationship to 
Head of Household According to 1950 
Census and Current Population Sur- 
vey, for iDENTirAL PERSONS* 

Data for a Matched Group of about 69,000 Per- 
sons F^numerated in Both the 1950 Census and 
the Current Population Survey for April, 1950 


Relationship to Head 


Current 

Population 

of Household 

Census 

Survey 

Total 

100 0 

100 0 

Head of household 

29 9 

30 1 

Wife of head 

23 6 

23 6 

Son or daughter of head 

36 7 

36.6 

Other relative of head 

6 9 

7 2 

Non-relative of head. 

2 7 

2 4 

Quasi-household member 

0 1 

0 1 


♦Source U S Bureau of the Census (1953 -57, Part 2D, 
Marital Status, Table D) 


by relationship to head of household, 
show a deficiency in the census of 
household heads and an excess of sons 
and daughters of the head and non- 
relatives of the head (Table 52). 

Moreover, the Post-Enumeration Sur- 
vey ( PES ) revealed a much larger pro- 
portional net deficit in the 1950 census 
count of households ( 2.5 per cent ) than 
of persons (1.4 per cent). According 
to the PES, nearly three-fourths of the 
persons missed in the census were mem- 
bers of households which were entirely 
missed; this fact was contrary to a com- 
monly accepted hypothesis that most 
people missed in censuses are infants 
or temporarily absent members of 


households that are enumerated. A spe- 
cial tabulation of PES data indicates 
that the average size of missed house- 
holds was a little over 2.5 persons, 
whereas the average for enumerated 
households was considerably greater, 
about 3.4 persons. 

Data on household relationship.-‘ln 
classifying the population by family liv- 
ing arrangements, certain arbitrary de- 
cisions are sometimes made in one cen- 
sus and changed before the next census. 
These decisions affect, to some extent, 
the interpretation of data relating to 
family composition for a given date and 
comparisons over a period of time. To 
illustrate, the Bureau of the Census has 
consistently instructed the enumerators 
to list as the head of the household the 
person so reported by the respondent 
for the household. (In processing the 
returns, the wife is not counted as the 
head if her husband is present. This 
practice requires the editing of a small 
proportion— perhaps 0.5 per cent— of the 
schedules and is maintained in order to 
prevent the inclusion of a separate cate- 
gory for the few women involved. ) 
Sometimes a different person would be 
listed as the head if, instead, the chief 
income recipient in the household were 
to be considered invariably as the head. 
However, using income as the criterion 
for determining who is the head would 
require the inclusion of questions on 
income in each census or survey and 
would often distort the pattern of dom- 
inant and subordinate relationships 
among the members. Probably the per- 
son classified as the head is generally 
the one in whose name the living 
quarters are owned or rented. 

Technical problems arise also in enu- 
merating college students. In 1940 and 
most of the previous censuses, unmar- 
ried college students were enumerated 
as members of their parents’ house- 
holds, but in the 1950 census they were 
counted where they lived while attend- 
ing college. This was done as a means 
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of improving the completeness of the 
count of such persons, on the assump- 
tion that persons away from home for 
several years at college might not be re- 
ported among the members of their 
parental households. However, the 
change in enumeration of college stu- 
dents affects the comparability of fig- 
ures between 1940 and 1950 on popu- 
lation by geographic areas and on 
household and family members by age. 
This practice of counting college stu- 
dents where they live while attending 
school is not followed in the surveys 
based on the CPS because of difficulties 
in the changing rosters of household 
members during the summer months 
when students return home or go else- 
where for employment; the same house- 
holds are covered for several months in 
the CPS. About two-thirds to three- 
fourths of a million students who were 
classified as residents of places where 
they w('re attending college in 1950 
would have been classified as residents 
of places where their parents lived if 
the 1940 procedure had been followed. 

Other types of persons involving 
problems of classification are lodgers, 
inmates of institutions, and members of 
the Armed Forces. In 1930 and 1940 if 
the number of lodgers exceeded ten, 
the occupants of the living quarters 
were regarded as residents in a lodging 
house rather than as a household. In 
1950, tlie criterion was changed so that 
living quarters containing more than 
four lodgers were regarded as quasi- 
households. This change was intended 
to introduce a more realistic dividing 
line between commercial lodging 
houses and ordinary homes. A shift of 
roughly 100,000 households to the cate- 
gory of '‘quasi-households” was one of 
the results. The coverage of inmates of 
institutions was likewise increased in 
1950 by the addition of tuberculosis 
hospitals and nursing and rest homes to 
the list of institutions, and by a sys- 
tematic attempt in 1950 to identify, in 
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advance of the enumeration, the ad- 
dresses of places that should be classi- 
fied as institutions. Changes in the clas- 
sification of lodgers, in the coverage of 
institutions, and in the size of the 
Armed Forces create difficulties in the 
interpretation of changes between 1940 
and later dates in the population not in 
households. These difficulties are mini- 
mized, however, to the extent that data 
exist for the separate analysis of these 
groups. 

Data on marital Household 

relationship and marital status are al- 
most always reported completely in 
censuses and surx'cys. In pretests of the 
1950 census less than 1 per cent had no 
report on these items. In both 1940 and 
1950, persons with no report on these 
subjects were assigned to one category 
or another on the basis of otluT data on 
the schedule, lliis procedure simplified 
table construction and made the data 
more usable. The scheme for assigning 
c‘odes on marital status in 1950 was as 
follows: if the person had a spouse 
preseait, the code assigned was “mar- 
ried, spouse present”; if the person had 
no spouse present and was under twen- 
tv-five years old, the code assigm^d was 
“married, spouse absent,” for those 
with children prescait and “single” 
(ncwcT marri(‘d) for those with no chil- 
dren pr(\sent; if th(^ person had no 
spouse present, the code was “married, 
spouse absent,” for those twenty-five to 
fifty-four years old and “widowed” for 
those fifty-five years old or older. Thus, 
in general, the person was assigned to 
the modal marital status class accord- 
ing to the presence of spouse or chil- 
dre n and age. Special rules were estab- 
lished for selected groups of persons 
not rc’porting on marital status: for per- 
sons in convents and monasteries, the 
code assigned uniformly for those not 
reporting on marital status was “sin- 
gle”; for other persons in institutions a 
special scheme of random assignment 
was used, based on available data on 
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marital status by age and sex for per- 
sons in institutions. 

More serious deficiencies were found 
in the reporting on number of times 
married and duration of current mari- 
tal status. The non-response rates on 
these items in 1950 were 7 per cent and 
9 per cent, respectively. In processing 
the data for women, these non-re- 
sponses were eliminated by the assign- 
ment of appropriate entries based on a 
complex, formalized, prorating process 
derived from data for a special nation- 
al sample of 1950 census returns for 
approximately 60,000 women for whom 
information on these subjects was re- 
ported. The process of eliminating non- 
responses on number of times married 
for women made use of available data 
on current age, marital status, and 
color. The elimination of non-responses 
on duration of current marital status for 
women made use of data on current 
age, marital status, number of times 
married, color, and farm residence. 
Non-reports for men were not elimi- 
nated. 

The number of persons reported in 
censuses and surveys as having been 
married for a relatively brief period 
tends to be considerably below the 
number expected on the basis of data 
from marriage records. This is attrib- 
utable, in part, to differences in cover- 
age; the CPS does not cover men in 
military barracks or overseas. Also, 5 
per cent of the persons in the CPS in 
1953 failed to report on duration of 
marriage. Aside from shortages due to 
these factors, the CPS showed about 9 
per cent fewer marriages for the ap- 
proximately three years prior to the 
survey of April, 1953, than the number 
indicated by data from marriage rec- 
ords. Among the possible reasons for 
this difference are errors in the survey 
in reporting a married person as single 
and errors in reporting year of marriage 
(usually reporting a year that is more 
remote than the actual year, presuma- 


bly to hide premarital conceptions ) . To 
a lesser extent, the difference may be 
explained by overcounts of the mar- 
riage records arising from the inclusion 
for some areas of marriage licenses 
rather than marriages performed and 
from errors in estimates of marriages 
for areas from which data were not 
available. 

Census and survey data provide in- 
formation on the number of divorced 
persons who had not remarried by the 
census or survey date. These data may 
be compared with vital statistics data 
on the number of divorced persons for 
years previous to the census or survey 
date, adjusted downward to allow for 
deaths and remarriages of the divorced 
persons. Such comparisons have been 
made by Jacobson (1952, pp. 12-16). 
He has concluded that the numbers of 
divorced persons (who had not remar- 
ried) have been grossly understated in 
the census statistics but that the amount 
of the understatement has been declin- 
ing. Thus, Jacobson has estimated that 
the number of divorced men as re- 
ported in the 1910 census was only one- 
fourth as large as it should have been 
and that in 1940 the number was about 
four-tenths as large as it should have 
been. For women, the shortage in 1940 
may have been close to one-half, ac- 
cording to his estimates. Reasons for 
the undercount of divorced persons in- 
clude the misreporting of marital status 
in order to avoid social disapproval and 
the relatively large proportion of di- 
vorced persons who live in lodging 
houses and other types of living quar- 
ters where information may be reported 
to enumerators by intermediate re- 
spondents; some of these intermediates 
do not know the person’s marital status, 
and transient persons are often missed 
in the enumeration. Divorced women 
who have their children living with 
them and those without children who 
use the title “Mrs.” probably find it less 
easy to avoid reporting themselves as 
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divorced than divorced men— who sel- changes of classifications was between 
dom have custody of their children and these two categories. The findings may 
who use the title “Mr.” regardless of have been affected by the inclusion of 
their marital status. Reporting of the the response category “separated” in 
correct marital status for divorced per- the census but not in the survey, as in- 
sons should continue to improve as at- dicated by a footnote in the table. In- 
titudes toward divorce become more terchanges between the categories “di- 
tolerant, and the enumeration of di- vorced,” “widowed,” and “married, 
vorced persons should become more spouse absent” were in general the 
nearly complete as enumeration meth- most frequent, but numerous persons 
ods improve. reported as “divorced” or “married, 

TABLE 53 

PER Cent Distribution by Marital Status According to 1950 Census, by Marital Status 
According to Current Population Survey, for Identical 
Persons Fourteen Years Old and Over* 

Data for a Matched Group of about 51,000 Persons Enumerated in Both the 
1950 Census and the Current Population Survey for April, 1950 



Total 

Marital Status Acoordino to Current Population Suhvi<y 

M AKITA L Status 
Accokdinc to 

Single 

Married 

Widowed and Divorced 

1950 Census 


Total 

Spouse 

Present 

Spouse 

Absent 

Total 

Widowed 

Divorced 

Total 

100 0 

100 0 

100.0 

100 0 

100 0 

100 0 

100 0 

100 0 

Single 

20 4 

96 4 

0 3 

0 1 

6 9 

2 2 

1 7 

4 8 

Married 

69 9 

1 7 

99 3 

99 7 

80 1 

6 2 

4 3 

15 3 

Spouse present 

67 7 

0 3 

97 4 

99.6 

2 8 

0 6 

0 5 

1 1 

Spouse absent t 

2 2 

1 5 

1 9 

0 2 

77 3 

5 6 

3 7 

14 2 

Widowed and divorced . 

9 7 

1 9 

0 5 

0 2 

13 0 

91 6 

94 1 

79 8 

Widowed 

7 9 

0 8 

0 3 

0 1 

7 5 

76 8 

90 7 

10 2 

Divorced 

1 8 

1 1 

0 2 

0 1 

5 5 

14 8 

3 3 

69 6 


* Source U S Bureau of the Census, unpublished tabulation 

t In the 1950 census, included the response category "separated " In the (.urrent Population Survey at that time, "seiia- 
rated” persons were to be reported as "married ” 


Further evidence of weaknesses in spouse absent” in the CPS were re- 
census and survey reporting of divorced ported as single in the 1950 census. All 
persons is presented in Table 53. This of these interchanges undoubtedly re- 
table shows how a sample of persons fleet the varied ways in which unwed 
enumerated in April, 1950, in both the mothers of illegitimate children misre- 
1950 census and the CPS were classi- port their marital status; very few such 
Red according to marital status in the mothers are correctly reported as sin- 
two counts. The figures show the least gle. 

agreement (70 per cent) in the cate- If the marital status classification is 
gory “divorced” and only slightly better limited to three broad categories, sin- 
agreement (77 per cent) in the cate- gl^/ married, and widowed or di- 
gory “married, spouse absent” (which vorced, the results are likely to be rea- 
includes “separated” persons). These sonably stable, as Table 53 shows, 
facts are closely related, however, be- About 96 per cent of those reported as 
cause a large proportion of the inter- single (never married) in the CPS 
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were also reported as single in the 1950 
census. The corresponding measure of 
agreement for married persons was 99 
per cent and that for widowed or di- 
vorced persons was 92 per cent. 

Data from marriage and divorce rec- 
ord^.— The only nationwide data from 
marriage and divorce records are the 
total numbers of marriages and di- 
vorces. These data are limited in use- 
fulness because they do not provide the 
fundamental distinction between per- 
sons in first marriages and those with 
remarriages. At present, thirty-six of 
the states have central files of marriage 
records, and thirty have central files of 
divorce records. Although the states 
with central files are not necessarily 
representative of all states, they are 
widely distributed throughout the na- 
tion. Efforts are being made to extend 
the coverage of these statistics and to 
make them more uniform. 

For several states, figures are availa- 
ble on the residence status of persons 
who marry in the state, but until mar- 
riage statistics become available for all 
states, it will not be possible to allocate 
all marriages of non-residents to the 
usual state of residence of the bride and 
of the groom. Such allocation is needed 
in order to compute marriage rates in 
relation to the appropriate population 
bases by states. 

Age at marriage tends to be over- 
stated on marriage-reporting forms for 
persons below the legal age at marriage 
in the state. This undoubtedly accounts 
in part for the heaping of marriages 
with age eighteen reported for the 
bride. Twenty-one is by far the most 
often reported age at marriage for 
grooms. An opposite bias probably ex- 
ists in the reported age at marriage in 
census enumerations because of a tend- 
ency to make the duration of the mar- 
riage consistent with the age of the old- 
est child. Recently, statistics from mar- 
riage records have become available on 
age at marriage in single years. These 


are now published annually for those 
states which have such figures availa- 
ble; the list of states varies, however, 
from year to year. 

Statistics from divorce records on 
number of children of the couple are 
reported in various ways by the several 
states, so that a precise understanding 
of the relationship between divorce and 
parenthood is obscured. The legal 
grounds for divorce are known to be at 
variance with the real causes of divorce 
in a large proportion of the cases. En- 
tirely lacking from the statistics based 
on divorce and marriage records pub- 
lished by the National Office of Vital 
Statistics are any measures of the eco- 
nomic status of the persons concerned. 
However, under the stimulus of that 
agency, some states are beginning to 
assemble data on marriages by occupa- 
tion and education of the bride and 
groom. 

METHODS 

Description of Methods Used in 

Family Statistics 

Tlie methods used in family statistics 
are essentially the same as those em- 
ployed elsewhere in population re- 
search. These methods include survey 
methods, relating to the collection and 
processing of the data, and analytical 
methods, relating to the summarization 
and interpretation of the findings. Thus, 
information is collected from persons; 
the returns are reduced to tabular form; 
the tables are summarized in terms of 
distributions, averages, and rates; and 
the generalizations warranted by the 
summary results are prepared for cir- 
culation along with the detailed tables. 

Survey methods.— One of the first 
steps in conducting a survey is the de- 
sign of the reporting form. The items 
to be included are generally selected in 
the light of the known needs for infor- 
mation, the feasibility of obtaining ac- 
curate and complete responses, and the 
advice of budgetary and technical con- 
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sultants. Advisory committees for the 
1950 census and for the current program 
of the marriage and divorce branch of 
the National Office of Vital Statistics 
have had an important part in shaping 
the content of family statistics pro- 
duced by these two agencies. Details 
involved in the editing, coding, and 
tabulating of the results have been 
largely the responsibilities of techni- 
cians on the staffs of the agencies. 

One unique feature in the processing 
of census data on families is the prep- 
aration of data for family units from 
data collected for each person in the 
household. This process is referred to 
as “family transcription.” After codes 
have been assigned to each person on 
marital status, education, occupation, 
and so on, one line of information is 
transcribed for each family to a special 
form with columns for items such as 
the size of family, number of children 
of specified ages, number of persons in 
the labor force, family income, and se- 
lected characteristics of the head and 
wife. Similar data, where relevant, are 
also recorded on separate lines for in- 
dividuals who are not family members 
(such as heads of households living 
alone and lodgers and resident em- 
ployees who have no relatives in the 
household). A punch card containing 
these items is then prepared for each 
family or individual. In 1950 most of 
the items on characteristics of family 
heads were transferred to the family 
card from another card containing these 
items. 

The statistics on characteristics of 
persons obtaining a marriage or a di- 
vorce which are published by the Na- 
tional Office of Vital Statistics (NOVS) 
are obtained from tables prepared in 
the vital statistics offices of the states 
with central files of marriage and di- 
vorce records. An alternative procedure 
would be to have each state with cen- 
tral records submit to the NOVS a tran- 
script or microfilm copy of the records 
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or a punch card containing data for 
each marriage or divorce and to have 
the NOVS tabulate the results. This 
method is used for processing birth and 
death statistics, but for several reasons 
( including budgetary problems ) the 
same method is not being used in proc- 
essing marriage and divorce statistics. 

Analytical methods.— Most of the 
summary measures used in family sta- 
tistics, including percentage distribu- 
tions, medians, arithmetic means, and 
crude rates, are prepared in a conven- 
tional manner. Attention is devoted 
here to selected instances in which spe- 
cial procedures have been developed 
for the treatment of family data. 

In computing the median size of fam- 
ily, the interval containing the median 
is unconventional in the sense that the 
midpoint rather than the upper or low- 
er limit of the interval is a whole num- 
ber of persons. For example, the limits 
2.50 and 3.49 are used instead of 2.00 
and 2.99 or 3.00 and 3.99. This proce- 
dure can be defended on the grounds 
that persons are discrete rather than 
continuous variables. By this method, a 
population comprising families all of 
which contain three members would 
have a median size of family of 3.00 
persons; if conventional limits of the 
median interval, 3.00 and 3.99, were 
used, iht* median size of family would 
be 3 50 persons. The median size of 
family, as computed, is nearer the mean 
size of family, as a rule, than it would 
be if conventional intervals were used. 
Following the same reasoning, the me- 
dian number of children per family is 
computed also by the use of intervals 
with whole numbers as the midpoints. 

In computing the median age at mar- 
riage from census data based on ques- 
tions relating to age at census and du- 
ration of marriage, unconventional 
midpoints and intervals are used. The 
underlying reason can be best under- 
stood by presenting an example. In the 
published tables showing the distribu- 
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tion of ages at marriage derived from 
data on age at census and duration of 
marriage, the age at marriage shown is 
an approximation obtained by subtract- 
ing the number of (completed) years 
in the marriage from the age at census 
( in completed years ) . Thus, if a wom- 
an reported that she had been in her 
(most recent) marriage for three years 
and that she was twenty-three years old 
at the time of the census, she was tabu- 
lated as having been twenty years old 
at the time of marriage. This age at 
marriage is only approximate, however; 
there is a possible range of almost two 
years in the exact ages of such women 
at marriage. Furthermore, the single 
years of age at marriage shown in the 
tables represent midpoints rather than 
the lower limits of one-year intervals, 
as in conventional tables showing age 
distributions. This irregular procedure 
could have been avoided by adopting 
the equally irregular procedure of des- 
ignating the intervals by half-years, 
such as 19.5 to 20.4 instead of 20, and 
22.5 to 24.4 instead of 23 and 24. The 
following figures, using the ages cited 
above, illustrate this point: 

1 . If age in full years at 
census is “23” years, 
the range of exact 

ages is 23.00-23.99 years 

2. If the duration of 

marriage is “3” years, 
the range of exact du- 
rations is 3.99- 3.00 years 

3. The limits of the 

range of exact ages at 
marriage are, there- 
fore 19.01-20.99 years 

4. The midpoint of age 

at marriage is 20.00 years 

5. The limits of the sin- 
gle year of age at 
marriage containing 

this midpoint are 19.50-20.49 years 

6. These limits are one- 
half year below the 
conventional limits 
used for age “20.” 


A method has been developed by the 
Bureau of the Census for the estima- 
tion of the median age at first marriage 
on the basis of census or survey data 
on marital status and age at the time of 
the enumeration. Because the descrip- 
tion of this methodology is rather in- 
volved, it is omitted here.^ The results 
obtained by this method agree closely 
with those obtained from questions re- 
lating to age at marriage or duration of 
marriage. This method is useful for the 
estimation of median age at marriage 
for remote and current dates when data 
are not collected directly on age at 
marriage or duration of marriage. 

Various rates are used in relating 
marriage and other family data to 
meaningful bases in order to study un- 
derlying trends and differential pat- 
terns. For example, crude marriage and 
divorce rates may be computed by di- 
viding the number of marriages (and 
divorces) by the total population as of 
the middle of the year in which these 
events occurred. If such rates are de- 
veloped for a long period of time, they 
may be lacking in comparability be- 
cause of changes in the proportion of 
the population in the ages when most 
marriages and divorces occur. Likewise, 
comparisons of crude rates for coun- 
tries with unlike age compositions are 
open to similar criticism. To overcome 
this weakness, the rates may be related 
to population bases more narrowly re- 
stricted. Thus, a useful marriage rate, 
for analytical purposes, is one obtained 
by dividing the number of marriages 
by the number of single, widowed, and 
divorced females fifteen to fifty-four 
years old. ( The males are omitted part- 
ly because of fluctuations over the years 
in the number of men in the Armed 
Forces. ) This type of marriage rate can 
be computed in many countries only 

’ See U.S. Bureau of the Census, Current 
Population Reports (Series P-20, No. 62), 
“Marital Status and Family Status: April 1955,'* 
pp. 5-6. 
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for census years because of the absence 
of data for intercensal and postcensal 
years on the population by age, sex, 
and marital status. 

Marriage and other rates for persons 
classified by social and economic 
groups require even more detailed 
basic data and may require further re- 
finements in methods. Thus, for 1950 
the National Office of Vital Statistics 
published first-marriage and remar- 
riage rates by age and sex for those 
states with marriage data classified in 
the necessary detail; population figures 
by age, sex, and marital status by states 
were used as bases for the rates. ^ 

Again, 1950 census data for persons 
who entered first marriages, remar- 
riages, widowhood, divorce, or separa- 
tion during the two years prior to April, 
1950, and data for persons who were 
subject to entering these marital status 
categories® have been used to prepare 
rates of first marriage, remarriage, wid- 
owhood, divorce, and separation 
(Click, 1957, chaps, vii, viii). Rates of 
these kinds were computed for women 
by age and color, classified further 
(separately) by education, labor force 
status, and ( for remarriage ) number of 
children ever bom. Also, first-marriage 
and remarriage rates for men by in- 
come level were computed. In some 
of the detailed subdivisions of the per- 
sons for whom these rates were pre- 
pared, the rates were very high. In a 
few instances, the estimated number 
entering the marital status during the 
year before the census ( half of those in 
the marital status less tihan two years) 
exceeded the number remaining in 1950 

2 National QflBce of Vital Statistics, Vital Sta^ 
tistics of the United States, 1950, Vol. I, Table 
5.05. For similar rates based on data from the 
census bureau’s Current Population Survey, see 
Carter, Click, and Lewit (1955). 

® Persons “subject to” entering first marriage 
are single persons; those subject to remarriage 
are widowed and divorced persons; and those 
subject to widowhood, divorce, or separation 
are married persons. 


as subject to entering it. To illustrate, 
the estimated number of women in the 
upper education groups who remarried 
at younger ages during the year prior 
to the 1950 census exceeded the num- 
ber of widowed and divorced women in 
comparable age and education groups 
at the time of the 1950 census. In view 
of this situation, the denominators for 
the rates were increased to include not 
only those subject to entering the speci- 
fied marital status at the end of the pe- 
riod but also those who actually en- 
tered it during the preceding year; the 
latter group was also subject to enter- 
ing the marital status at some time dur- 
ing the period in question. 

Specialized methods for projecting 
the numbers of households, families, 
married couples, and other types of 
units have been developed to meet a 
growing demand from research work- 
ers, mainly in the fields of production 
and market research. These persons 
usually want to know approximately 
how many households there will be in 
future years— units which make use, as 
a rule, of only one product ( one house, 
one furnace, one telephone, etc.). The 
projections in this field depend upon 
previously prepared projections of pop- 
ulation by age and sex. To these popu- 
lation projections specially prepared 
projections of the proportions of per- 
sons in broad marital-status categories 
are applied, to the projected popula- 
tion by marital status derived in this 
manner, the proportions of persons in 
such categories as “head of household” 
and “wife of head” are applied in order 
to obtain projections of numbers of 
persons in these categories.^ Different 
levels /of projections are presented to 
illustrate the probable levels of the 
number of households or other units if 

* See U.S. Bureau of the Census, Current 
Population Reports (Series P-20, No. 69), 
“Projections of the Number of Households and 
Families: 1960 to 1975.” See also Click, 1957, 
chaps, ix, X. 



588 


The Study of Population 


specified assumptions regarding the fu- 
ture trends in population growth and in 
the tendency to maintain units of the 
type in question eventually materialize. 
The research worker who makes use of 
the projections decides which one or 
more of the levels to rely upon. 

The methods described above do not 
exhaust the list which might have been 
presented, but they do illustrate meth- 
odological developments in the demog- 
raphy of family life. Additional meth- 
ods will be covered in the following 
section. 

Technical Problems Relating to 

the Methods 

Most of the problems discussed here 
relate to survey methods. These prob- 
lems also have significance in relation 
to the quality of the results produced 
and hence to analytical methods. 

In designing a schedule or other re- 
porting form, several practices may be 
employed to minimize response varia- 
tion on the items of information. One of 
these is to present the questions in the 
exact manner in which they are to be 
asked. For example, instead of having 
a column with the heading ‘‘age,” the 
question “How old was he on his last 
birthday?” has obvious advantages. In 
asking for marital status in the 1950 
census, the question used was: “Is he 
now married, widowed, divorced, sep- 
arated, or never married?” This word- 
ing presented all of the response cate- 
gories. Moreover, by using the expres- 
sion “never married” instead of “single,” 
as in earlier censuses, persons who were 
divorced or separated were discour- 
aged fom replying that they were sin- 
gle ( again ) . Another device which was 
probably in part responsible for the re- 
duction in the number of non-reports 
in 1950, as compared with 1940, was 
the use of a box for “none” or ‘less than 
one” where applicable; this device 
tends to overcome the mistaken reac- 
tion on the part of many enumerators 


that entries of “0” are unimportant and 
may be skipped. 

If data on family items are to be 
based on a sample of the census re- 
turns, as they were in 1940 and 1950, 
the use of a household sample is in 
most ways preferred to the use of a 
sample of persons. In those two cen- 
suses, certain questions were asked of 
every nth person listed on the large 
population schedule which had space 
for fifty persons (in 1940) or thirty 
persons (in 1950). Families for which 
data were transcribed were chosen 
from those with the head on a sample 
line. However, if the head was on a 
sample line, the wife was not; hence, 
there was no possibility of obtaining the 
same sample item for both the head 
and wife (such as education and in- 
come in 1950 ) . If the sample items had 
been asked of all persons in a sample 
of households, this difficulty would 
have been avoided. This fact was rec- 
ognized, but the person sample was 
nonetheless adopted because it was less 
expensive to administer. The use of a 
household sample in 1960 is under con- 
sideration. Sampling on a household 
basis is done regularly in the Current 
Population Survey. 

In the United States, the population 
has always been enumerated on a de 
jure basis, that is, at their usual place 
of residence. Consideration has been 
given to the enumeration of the popu- 
lation in 1960 on a de facto basis, that 
is, where the people are found on the 
census date. This proposal is believed 
to be superior for the improvement of 
coverage in a census. It would have the 
disadvantage, however, of providing 
less realistic data on family composi- 
tion, family income, and several other 
items, unless a costly procedure were 
followed to allocate persons enumer- 
ated away from home to their usual 
place of residence. 

In actual practice, an area of judg- 
ment exists in the application of the 
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usual residence concept for persons 
with living quarters in more than one 
place. Consider a son away from home 
serving in the Armed Forces and a hus- 
band staying in a distant city because 
his job is located there. According to 
census rules long in effect, both the son 
and the husband are enumerated at the 
place where they stay most of the time 
rather than with their relatives "back 
home.” These men are counted as resi- 
dents in the community where they 
work; however, their regular contribu- 
tions to the mother or wife are counted 
as income for her. 

In the editing operation, census 
or survey responses are sometimes 
changed in order to eliminate obvious 
inconsistencies, and non-reports on cer- 
tain key items are assigned an entry on 
the basis of other information on the 
schedule. Although doing so makes the 
tabulated results more useful for most 
purposes, this practice conceals the ir- 
regularities in the original census re- 
turns and thus makes it impossible to 
evaluate the census returns in terms of 
the proportion of persons with no re- 
port on the item or of the proportion 
with inconsistent replies unless a sup- 
plemental operation is conducted to 
examine the original entries and the fi- 
nal entries after editing. A special 
punch card was prepared to serve this 
purpose for 1940, and the results on 
some but not all items were processed. 

When figures on the same subject are 
included in two or more machine counts 
of the same card or in counts of two or 
more samples of different sizes, the re- 
sults in a mass data operation are sel- 
dom identical. The punch cards may 
become damaged and lost after re- 
peated use, sampling variability and 
sampling biases may cause the results 
fiom different samples to differ, and so 
on. In the 1950 census, distributions on 
different subjects within a given count 
oi the cards were adjusted to the same 
totals, and distributions from different 


counts of the same cards on a given 
subject were sometimes reconciled; but 
the totals from two different samples 
(for example, the 20 per cent sample 
and the 3/.i per cent sample) on the 
same subject were not made to agree 
because the cost of doing so was con- 
sidered excessive. Although it is dis- 
turbing to find these inconsistencies 
when data from different samples are 
manipulated jointly, the position was 
adopted that funds necessary for recon- 
ciliation work could be better expended 
in producing statistics on a wider vari- 
ety of cross-classifications of the data. 
It was believed that the samples would 
almost always lead to the same gener- 
alizations about distributions and av- 
erages based on the larger figures. 
Small figures are known to be subject 
to a large relative error because of sam- 
pling variability, response variation, 
and other reasons. 

To illustrate the magnitude of the 
differences between figures based on 
different sizes of samples, the following 
numbers of households are cited. The 
total number of households in the 
United States in 1950 according to the 
complete census count was 42,857,335, 
that from the 20 per cent sample was 
42,251,415; that from the 313 per cent 
samp](‘ was 42,243,170; and that from 
the per cent sample was 42,286,- 
230. The close similarity of the three 
sample figures is due to the fact that 
the last two are approximately random 
siibsarnples of the 20 per cent sample. 
All three sample figures for the total 
number of households are significantly 
lower tlum the complete count figure. 
This fact is probably the result of fail- 
ure on the part of some enumerators to 
follow the instructions exactly in listing 
persons on the schedule. The 20 per 
cent sample had a shortage of about 
1.45 per cent in the number of men 
twenty-five years old and over as com- 
pared with the complete count. Men of 
this age who were in the sample were 
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the most likely to be asked questions on 
family income and war service; some- 
times a great deal of time was required 
to obtain answers to such questions. 

The sample from which 1950 census 
data on family composition were ob- 
tained (Sample F) was drawn from 
families with the head on the last 
(sixth) sample line on the population 
schedule. This line was chosen because 
only the persons on these lines were 
asked the questions on number of times 


Illation side of the schedule in order to 
start the next household at the top of 
the next schedule; and so on. 

The effects on the distribution by 
household relationship of the shortage 
of entries on the last sample line are 
given in Table 54. The figures show 
smaller proportions of persons on the 
last sample line than on all sample lines 
in the categories “head” and “wife of 
head of household,” and larger propor- 
tions in nearly all of the other catego- 


TABLE 54 

Per Cent Distribution by Relationship to Head of Household, Ac- 
cording TO Data on All Six Sample Lines and on Last Sample 
Line of 1950 Census Population Schedui.e* 

Data for a Subsamplc of about 0.1 Per Cent of the Persons 
Enumerated on Sample Lines 


Male Female 



All Six 

Last 

All Six 

Last 

Relationship to Heap 

Sample 

Sample 

Sample 

Sample 

OF Household 

Lines 

Line 

Lines 

Line 

Total t 

too 0 

100 0 

UK) 0 

100 0 

In households 

95 5 

94 0 

97 2 

90 3 

Head of household 

Wife of head 

48 5 

45 6 1 

/ 

51 9 

50 3 

Child of head 

37 3 

37 3 

34 3 

34 5 

Son- or daughter-in-law 

1 0 

1 0 

0 6 

0 5 

Grandchild oChead 

2 1 

2 4 

1 9 

2 0 

Parent of head 

0 9 

1 1 

2 7 

2 8 

Other relative of head 

2 8 

3 4 

3 3 

3 6 

Lodger 

2 7 

3 1 

2 1 

2 1 

Resident employee 

0 2 

0 2 

0 4 

0 5 

In quasi-households 

4 5 

0 0 

2 8 

3 7 


* Source. U S Bureau of the Censub, unpublished tabulation 

t The number actually enumerated on all six sample lines (in the sulisample) was 74,698 for male 
and 75,994 for females; the number enumerated on the last sample line multiplied by six was 71,23 
for males and 72,774 for females 


married and years in current marital 
status, and information on these items 
was desired for certain tables. On many 
of the sheets, however, the enumerator 
did not fill the last line for one of sev- 
eral reasons: the sheet was the last one 
for the enumeration district and was 
only partially filled; the area being cov- 
ered was one in which households were 
small or many dwelling units were va- 
cant, and the spaces for housing on the 
back of the schedule were filled before 
the spaces for population on the front 
were filled; the enumerator erroneously 
skipped the last few lines on the pop- 


ries. Especially noteworthy are the ex- 
cesses in the proportion of persons on 
the last sample line who were in cate- 
gories characteristic of large families 
(such as “grandchild” and “other rela- 
tive”) and the excess in the proportion 
in quasi-households. All of the lines on 
the schedules are likely to be filled for 
residents in military installations, large 
institutions, and other large quasi- 
households. 

In order to adjust for the shortage of 
heads of families on the last sample 
line, a procedure was adopted to sup- 
plement the sample by adding system- 
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atically selected family heads from the 
other sample lines. For these added 
family heads, information on the mar- 
riage items were, of course, not avail- 
able. 

FUND OF KNOWLEDGE 

Frame of Reference and Basic 

Concepts 

Family statistics, from the demo- 
graphic viewpoint, consist mainly of 
summaries of recorded events, such as 
marriages and divorces, and summaries 
of cross-section studies covering items 
such as the marital and family status of 
the population and the composition and 
socioeconomic status of families. These 
statistics deal with measurable phe- 
nomena relating to family formation 
and dissolution and to the manner in 
which natural groupings of people live. 
These data provide information on piv- 
otal points and dynamic aspects of fam- 
ily life. 

Progress toward a scientific approach 
in the collection and treatment of fam- 
ily data has been manifested in numer- 
ous ways, including the development of 
concepts that are carefully defined and 
consciously designed to cover the wide 
range of family behavior in a system- 
atic manner. In some instances, terms 
in common use elsewhere have been 
given specialized operational defini- 
tions; others have been created where 
no counterpart previously existed. 
Where feasible, the meanings in popu- 
lar usage were preserved. Partly be- 
cause of the recency of the develop- 
ment of family statistics and partly be- 
cause of the lack of uniformity in the 
modes of family living in different parts 
of the world, much work remains be- 
fore a universally consistent terminol- 
ogy will emerge. 

The concepts relating to family for- 
mation and composition which are de- 
scribed here are those in use by demog- 
raphers in the United States, but they 
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could probably be used in most of the 
other countries with populations of Eu- 
ropean origin— and perhaps in much of 
the remainder of the world, with some 
modifications. These concepts are in- 
tended for use in the study of the fam- 
ily as a social and economic unit and 
not as a unit of reproduction, although 
they can be used for the latter purpose 
if a few concepts are added. 

According to this system of concepts, 
persons may be divided into three 
broad groups: persons in families, in- 
mates of institutions, and persons 
(other than inmates of institutions) 
who are not in families (called “unre- 
lated individuals”). A family is defined 
as a group of two or more persons re- 
lated by blood, marriage, or adoption 
who live together; the entire group of 
related persons living together is re- 
garded as one family. A household is 
the entire group of persons ( whether or 
not related ) who are living together, or 
a person living alone, in one dwelling 
unit. A dwelling unit, in turn, is de- 
fined as a house, an apartment or other 
group of rooms, or a single room which 
is intended for occupancy as separate 
living quarters, that is, with separate 
cooking equipment or a separate en- 
trance. Groups of persons living in ho- 
tels, rooming houses, labor camps, mili- 
tary barracks, and institutions are re- 
ferred to as quasi-households. Usually 
there is one family in a household, but 
there may be two or more families or 
none. Thus, if the household head and 
his wife rent a room to a married couple 
unrelated to them, the household con- 
sists of two families. A widow living in 
a house alone does not constitute a 
family. A group of related persons in a 
quasi-household is considered as a fam- 
ily. 

Families or unrelated individuals are 
referred to as primary families or pri- 
mary individuals if they maintain a 
dwelling unit and as secondary families 
or secondary individuals if they do not 
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maintain a dwelling unit. A married 
couple is defined, for census purposes, 
as a married man and his wife who are 
living together, that is, who are enu- 
merated as members of the same house- 
hold or quasi-household. If a married 
couple shares the living quarters of rel- 
atives, the couple is regarded as a sub- 
family. Likewise, one parent and his or 
her children who are sharing the home 
of relatives are counted as a subfamily. 
Although separate statistics are com- 
piled for subfamilies, the total number 
of families does not include the num- 
ber of subfamilies. Institutional inmates 
include persons confined for special 
care or treatment in such places as 
homes for delinquent or dependent 
children, homes and schools for the 
mentally or physically handicapped, 
places providing specialized medical 
care, homes for the aged, prisons, and 
jails. 

The principal concepts relating to 
marriage and divorce have legal def- 
initions and may vary according to dif- 
ferences in relevant state laws. For ex- 
ample, in a state where it is difficult to 
obtain a divorce, many persons with 
marital difficulties seek to have the mar- 
riage annulled (that is, have it voided 
on the grounds that it was illegally con- 
tracted) rather than seek a divorce. In 
census statistics, persons with annulled 
marriages are classified as single ( never 
married ) because, legally, the marriage 
has been cancelled. For statistical pur- 
poses, a procedure preferred by some 
research workers would be for census 
tables to show persons with annulled 
marriages among those who have been 
divorced, as do tables based on vital 
records. Persons in common-law mar- 
riages (living in consensual unions) are 
regarded as married according to cen- 
sus classifications even though the vital 
statistics may show no marriage for 
them. The number of persons with an- 
nulled marriages or in common-law 


marriages is probably quite small in 
the United States as a whole but is 
probably significant in a few states. 

Trends, Differentials, and Prospects 

Changes in marriage patterns in the 
1940s and early 1950's contrasted 
sharply with those of earlier decades. 
During the half-century before 1940, 
the proportion married in the popula- 
tion fourteen years old and over 
showed a decline of only a couple of 
percentage points, according to data 
standardized on the 1940 age distribu- 
tion. During the years from 1940 to 
1950, however, the corresponding in- 
crease in the proportion married 
jumped up five or six percentage points. 
In the same recent period, the median 
age at first marriage fell more than a 
year, whereas for men it had evidently 
dropped about two years, and for wom- 
en only half a year, from 1890 to 1940. 
These demographic developments have 
reverberated on the birth rate, on the 
demand for family consumption prod- 
ucts, and on the movement of popula- 
tion to suburban communities. 

For decades the number of house- 
holds increased at a more rapid rate 
than the total population, as a corollary 
of the long-time decline in the average 
size of household, but there is some ev- 
idence that during the early 1950’s the 
situation was reversed, largely because 
of the resurgence of the birth rate since 
1940. The long-time decline in size of 
household probably resulted mainly 
from the falling birth rate, but it was a 
consequence, also, of several other fac- 
tors: the decline in the number of per- 
sons living as lodgers and resident do- 
mestic helpers in households; the in- 
creasing percentage of couples and wid- 
owed persons surviving for a long time 
after their children had left home and 
continuing to maintain small house- 
holds; the improvement in economic 
security in old age permitting more 
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older persons to maintain separate 
homes; the increase in the marriage rate 
especially after World War II and the 
consequent increase in the number of 
small households of both the parental 
homes and the newlyweds’ homes; and 
the sharp decline in the sharing of liv- 
ing quarters during the late 1940’s and 
early 1950’s as the housing shortage 
immediately after World War II 
abated. 

The rate of marriage dissolution 
through widowhood has declined stead- 
ily for many decades, whereas the rate 
of marriage dissolution through divorce 
rose steadily until the early 1940’s, rose 
sharply during and just after the war 
years, then fell steadily thereafter. The 
recent decline in divorce may be as- 
sociated with such developments as the 
concurrent rise in the proportion of 
young married couples with children 
and in the proportion of households 
living in homes that they own. One 
hypothesis is that an increase in the 
time devoted to home life among cou- 
ples below middle age is conducive to 
greater family stability. Consistent with 
these developments has been an in- 
crease in remarriage rates among per- 
sons (with broken marriages) who have 
not reached old age. The tendency for 
married men to be older than their 
wives and the higher death and remar- 
riage rates among men have probably 
been largely responsible for the fact 
that widows outnumber widowers by 
a ratio of more than three to one. 

The long-time decline in the birth 
rate until the middle 1930 s brought a 
corresponding reduction in the average 
number of children ever born for wom- 
en who had ever been married and 
who had reached the end of the child- 
bearing period. In 1890 this figure was 
about 5.4 children. By 1950, when wom- 
en who had been at the height of their 
childbearing in the 1930’s had com- 
pleted their family-building, the corre- 


sponding figure was about 2.4 children. 
Even if the resurgence in the birth rate 
during the 1940’s and early 1950’s were 
to raise this average to, say, 2.8 chil- 
dren, the average woman will complete 
her childbearing by the time she is 
around twenty-six or twenty-seven 
years old, or about six years before the 
age when her grandmother bore her 
last child. The increased availability 
of time for women to devote to civic 
enterprises or to employment outside 
the home would be significant. 

In 1940 there were more single wom- 
en than married women in the labor 
force, but meantime this situation has 
been reversed. Close to 30 per cent of 
the married women in the middle 
1950\s were in the labor force. The high 
level of business activity, coupled with 
changes in the attitudes both of mar- 
ried women toward work outside the 
home and of employers toward hiring 
married women, have probably been 
responsible. Increases in marriage since 
1940 have been most pronounced 
among women with a college educa- 
tion; these women, in turn, have per- 
haps always been the most likely to be 
labor force participants. 

Illustrations of difFerential patterns 
of marriage and family life among dif- 
ferent groups of the population are 
given in Tables 55 to 57. Table 55 
shows that in(m have a median age at 
first marriage about three years above 
that for women. Although the data arc 
for selected states only, the same type 
of difFerential has been noted in sta- 
tistics for the entire country. In 1953 
there was little difference between the 
median age at first marriage for white 
and hon-white persons, but there is 
evidence that in the early 1940 s non- 
whites tended to be younger at first 
marriage. The higher median age at the 
latest remarriage of non-white persons 
than of white persons is related to the 
tendency for non-whites to remarry 
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more often. Less than a fourth of the 
white brides and grooms in 1953 were 
marrying for the second or subsequent 
time as compared with 30 per cent of 
the non-white brides and grooms. 

The median age at remarriage for 
previously divorced persons was thirty- 
one years for brides and thirty-six years 
for grooms, whereas that for previous- 
ly widowed persons was forty-six years 
for brides and fifty-six years for grooms. 
These differentials reflect differences in 
the age distributions of divorced and 


and remarriage rates. Separation rates 
among non-white women were far 
above those for white women, but di- 
vorce rates did not differ much by color 
among those who had not completed 
high school; this includes a large ma- 
jority of the non-whites. The fact that 
widowhood rates were significantly 
higher for persons in the lower educa- 
tion groups is evidence that mortality 
rates are negatively correlated with 
economic status. Additional findings 
support the conclusion that upper eco- 


TABLE 55 

Median Age at Marriage by Selected Characteristics and Per Cent Entering 
Remarriage, for Brides and Grooms in Reporting States: 1953* 


Subject 

Bride 

Groom 

Median age at marriage: t 

First marriage, total § 

20 4 

23 2 

White 

20 3 

23 2 

Non -white 

20 6 

23 6 

Negro 

20 6 

23 6 

Other races 

21 2 

24 4 

Remarriage, total § 

34 9 

39 7 

White 

34 7 

39 4 

Non-white 

36 4 

41 6 

Percentage entering remar- 
riage:] 

Total 

25 3 

24 1 

White . . 

24 8 

23 4 

Non-white 

29 4 

30 9 


• Source National OfTicc of Vital Statistics, Vtlal Stotis 
tics — Special Reports, Vol XLll, No “MarriaKes Detailed 
Statistics for Rcjxirting Areas, I95J,” Tables B, Ql, D 
t Based on data from eighteen states 

widowed persons and the tendency for 
the gap between the ages of brides and 
grooms to increase as age at marriage 
increases. The same tendency is re- 
vealed in the median ages at marriage 
by number of present marriage. 

Evidence not shown here indicates 
that marriage rates for non-white wom- 
en were formerly higher than those for 
white women, but the figures in Table 
56 show that by the late 1940*s the re- 
verse was true. Women in 1950 who 
had attended college had lower mar- 
riage rates than other women, but the 
difference had undoubtedly diminished 
during the 1940's. Men with high in- 
comes had the highest first marriage 


Subject 

Bride 

Gioom 

Median age at marriage by 



previous marital status :% 



Total 

21 6 

24 6 

Single 

20.2 

23.1 

Divorced 

31 1 

35 7 

Widow'ed 

46 2 

55 7 


Median age at marriage by 


number of present mar- 
riQge:\\ 


Total 

21 

6 

24 

5 

First 

20 

4 

23 

2 

Second 

32 

9 

37 

8 

Third 

40 

4 

46 

1 

Fourth or more 

44 

2 

51. 

.5 


J Based on data from fifteen states 
$ Includes race not reported 
j| Based on data from twelve states 

nomic groups generally have greater 
permanence of marriage. 

Men with the highest incomes soon 
after marriage are most likely to have 
been in their late twenties when they 
married. Those with earlier marriages 
are less likely to have had as much 
education, and those with later mar- 
riages may have more than the aver- 
age amount of difficulty in making so- 
cial adjustments. Women who drop 
out of high school have the youngest 
average age at marriage. Moreover, 
persons whose marriages have been 
broken were about two years younger 
at first marriage, on the average, than 
comparable persons with unbroken first 
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marriages. Thus, persons who marry sons and daughters in their homes 
at a young age are less likely to have (Table 57). Very few husband-wife 
staWe marriages. families have children other than their 

The number of children per family own in the home. Likewise, there is 
is greater for poorly educated than for only about one adult other than the 
well-educated parents, but the gap was head and wife in every fourth family; 
significantly reduced during the 1940 s. the largest proportion of couples with 
Data collected in 1952 indicate that such adults occurs among those in 
the number of young children per fam- which the husband is forty-five to six- 
ily was not significantly different for ty-four years old. Some of these adults 
husbands in different income levels, are unmarried children who have not 
These and other facts suggest that left home, and most of the others are 

TABLE 56 

First Marriage, Remarriage, Separation, Divorce, and Widowhood Rates 
PER Thousand Women Subject to Entering Specified Marital Status, by 
Years of School Completed and Color, for the United States: 1948-50* 

All Rates Standardized for Age 



Total 

WOUEN 

Elementary 

Years of School Completed 
High School 

College 

Type of Ratf 

15 TO 54 

0 to 8 

1 to 3 

4 1 

1 to 3 

4 or 

AND Colo* 

Ylaks Old 

Years 

Years 

Years Years 

More 

First marriage rale: 

Totalf 

70 

73 

73 

73 

58 

55 

Non- white t 

58 

62 

60 

60 

58 

54 

Remarriage rate: 

Total 

75 

71 

81 

79 

78 

81 

Non-white 

64 

65 

65 

66 

84 

63 

Separation rate: 

Total . 

5 

7 

5 

3 

2 

2 

Non-white 

15 

15 

16 

15 

11 

7 

Divorce rate: 

Total 

4 

4 

5 

4 

5 

3 

Non-white 

4 

3 

5 

6 

9 

6 

Widowhood rate: 

Total 

4 

5 

4 

3 

3 

3 

Non-white 

6 

7 

6 

5 

(> 

6 


* Source: Click (1957, Tables 87, 90, 102) 
t Women 14 to 59 years old 

childbearing is being increasingly married, widowed, or divorced sons 
shared more nearly equally by families and daughters or parents who share 
in the several economic groups. the couple’s living quarters. Families 

Families have changing composition are most likely to have preschool-age 
and economic characteristics as they children in the home when the husband 
pass through the typical family life is under thirty-five years old and most 
cycle. In 1953 the average married cou- likely to have school-age children at 
pie with the husband under twenty- home when the husband is thirty-five 
five years old had one son or daughter to forty-four years old. 
under eighteen years old living in their The economic well-being of the fam- 
home; couples with the husband thirty- ily, as measured by family income, in- 
five to forty-four years old had two creases until it reaches a peak when 
dependent-age children, on the aver- the head is forty-five to fifty-four years 
age, still living at home; older couples old, than declines. Some of the decline 
had diminishing numbers of young in economic status in older age, as in- 
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ferred from cross-section data on fam- 
ilies as of one point in time classified 
by age of the head, may be attributed 
to the fact that the older persons of 
today received less education and had 
fewer opportunities to acquire special- 
ized skills in their work than those in 
succeeding generations. Families are 
less likely to move to other living quar- 
ters as the age of the head increases, 
and the quality of their housing tends 


in the annual number of marriages are 
likely to occur during the 1960 s and 
early 1970s. The future trend in the 
number of marriages seems likely to 
move upward in parallel with the rising 
numbers of women twenty to twenty- 
four years old. Growth in the number 
of households will probably depend 
mainly on the trend in the number of 
marriages during the next two decades. 
In contrast, the growth in number of 


TABLE 57 

Selected Measures of Family Composition, by Age of Head, for Husband- 
Wife Families in the United States: April, 1953* 


Subject 

All 

Husband- 

Wife 

Familifs 

Under 

2 S 

Average number of mem- 
bers per family: 

All members 

3 60 

3 07 

Members under 18 
years old 

1 28 

I 04 

Own children of head 

1 22 

1 00 

Other children 

0 (K) 

0 04 

Members 18 and over, 
other than head and 
wife 

0 32 

0 03 

Percentage of families 
with one or more: 

Own children under 6 

32 5 

61 5 

Own children 6 to 17 

38 5 

3 1 

Members under 18 

58 6 

62 8 

Members 18 and over, 
other than head and 
wife 

24 5 

3 8 


Age of Head (Yeaes) 


25 to 

35 to 

45 to 

55 to 

65 and 

34 

44 

54 

64 

Over 

3 89 

4 21 

3 63 

2 97 

2 67 

1 77 

1 99 

1 13 

0 42 

0 21 

1.74 

1.94 

1 06 

0 32 

0 08 

0 03 

0 05 

0 07 

0 10 

0 13 

0.12 

0 22 

0 50 

0 55 

0 46 

69 8 

40 6 

11 9 

1 7 

0 6 

36 2 

67 8 

48 7 

18 3 

4 3 

81 4 

81 3 

54 3 

24 0 

12 1 

11 3 

21 0 

37 7 

37 0 

29.2 


* Source U S Bureau of the Census, Current Population Reports (Ser P-20, No 5J), “Household and Family Characteris- 
tics April 1953," Table h and unpublished tabulations 


to diminish after the head has passed 
middle age. 

Little demographic research has been 
conducted on probable future trends 
in family life other than the prepara- 
tion of projections of the numbers of 
households, families, and marriages. 
Marriage projections can be made by 
applying marriage rates to population 
projections by age and sex ( Click, 1957, 
chap. x). 

The number of marriages is currently 
about 1.5 million per year. Persons now 
at the ages when most persons enter 
first marriage were born during the 
depression years of the 1930’s, when 
bii^ rates were low. Marked increases 


households during the first half of the 
1950 s depended greatly upon the sub- 
division of households containing two- 
generation families. This process of 
subdivision is evidently approaching its 
limit. Growth in the number of families 
in future years seems likely to follow 
closely the growth in number of house- 
holds. 

The average size of family ( in terms 
of the number of family members living 
together) reached a low point about 
1950 and rose slightly by 1955. This is 
the first time an upward movement in 
the average size of family has been re- 
corded for this country, except for a 
short period after the end of World 
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War II. The family projections, con- 
sidered in combination with the pop- 
ulation projections, indicate a further 
increase in the average size of family 
by 1960, mainly because of an antici- 
pated increase in the average number 
of young children living at home. 
Whether the average size of family 
stabilizes after 1960 or not will prob- 
ably depend largely on the trend in the 
child population per family. The aver- 
age number of children under eighteen 
per family in 1975 will be determined 
by the future course of the fertility 
rates. Figures on the average number 
of adults per family in future years re- 
flect the assumptions made about the 
future rate of family formation. The 
higher the rate of family formation, 
the lower the average number of adults 
per family will be. Thus, the highest 
family projections show a further de- 
cline during the next two decades in 
adults per family, and the lowest fam- 
ily projections show a slight increase 
in adults per family. 

Considerable interest is attached to 
future household growth patterns in 
farm and non-farm areas. Between 
1940 and 1955, the number of farm 
households declined more than 1 per 
cent per year, whereas the number of 
non-farm households rose substantially. 
If farm households continue to decline 
in number during the next two decades 
because of farm-to-non-farm migra- 
tion, as seems likely, the increase in the 
number of non-farm households will 
exceed that of the total number of 
households. This observation has im- 
portance to many types of research 
workers, including those concerned 
with the prospective demands for hous- 
ing in farm and non-farm areas and 
those interested in the economy of agri- 
cultural areas. 

NEXT STEPS IN RESEARCH 

Demographers are seldom, if ever, 
satisfied with the quantity or quality 
of data obtained through population 


597 

research. As a group, however, they 
are probably more critical of the avail- 
able data than are the non-tcchnical 
users of the data. That is as it 
should be. Demographic technicians 
are obliged to press steadily for more 
and better statistics to meet the in- 
creasing demand, which comes largely 
from persons less well equipped than 
they to evaluate the data. These ob- 
servations are as relevant to family stat- 
isticians as they are to others in the 
field of demography. 

Data 

More information could be obtained 
about the current status and changing 
aspects of family composition in the 
United States as a whole by the intro- 
duction of some additional questions in 
the Current Population Survey or by 
the analysis of data collected on field 
“control cards” used in the CPS. Some 
of the information could be obtained 
lor smaller areas through the decennial 
censuses or through local surveys. For 
example, types of changes in household 
composition over the course of a year 
might be studied for families in various 
phases of the life cycle. Annual gross 
changes in household composition, as 
well as net changes, could be estimated. 
Studies covering a longer period than 
a year might be made by use of a 
question on duration of marriage. Rea- 
sons for sharing the homes of others 
could be ascertained from groups liv- 
ing “doubled up.” Studies of child- 
spacing could throw additional light on 
family composition and on patterns of 
family formation and dissolution. 

The composition of households at the 
time of a change of residence, rather 
than at the time of enumeration, would 
sharpen the study of mobility on a fam- 
ily basis. The composition of families 
moving out of an area, such as the cen- 
tral city of a standard metropolitan 
area, could be compared with the com- 
position of families remaining in the 
area and with that of families already 
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living in the place of destination, such 
as suburban areas. 

Little is known about the extent of 
orphanhood, child adoption, and in- 
formal shifting of children of living 
parents to the homes of relatives or 
non-relatives. Some information on or- 
phans has been collected by the Bureau 
of the Census, but with only partial 
success (Fisher, 1950). 

Data on reasons for the absence from 
home of persons ordinarily considered 
members of the family would be in- 
formative. Such data might be used to 
show the economic level and other 
characteristics of families with sons, 
daughters, or other members in col- 
lege, in the Armed Forces, or in in- 
stitutions, and of families with the chief 
breadwinner living in another part of 
the country. The degree of dependence 
of family members thus living apart 
could be invevStigated. 

Questions could be asked to deter- 
mine the extent of difference between 
the characteristics of parents and their 
grown children. Such characteristics 
might include education, farm resi- 
dence, occupation, and marital status. 
Technical difficulties would be encoun- 
tered in such a study, of course; these 
difficulties could be minimized if most 
of the data could be shown in terms 
of characteristics of members of the 
older generation at the time when they 
were about the same age as the cur- 
rent members of the younger gen- 
eration. 

Several aspects of the economic wel- 
fare of families need additional study. 
In a period of national emergency, it 
would be useful to know more about 
the availability of adult supervision for 
young children of mothers not in the 
labor force. The adult supervisor might 
be someone in the child’s home or out- 
side. Another subject about which little 
precise information exists is the labor- 
force participation of women in rela- 
tion to family formation and family- 


building. This might be explored on a 
relatively small scale by inquiring 
about work done outside the home by 
women a few months immediately pre- 
ceding marriage and also before the 
birth of each child. For a thorough 
study of this subject, the entire work 
history of the woman would probably 
be required. Additional aspects of fam- 
ily economics that might be studied 
are the extent to which women in dif- 
ferent groups are self-supporting and 
the degree of dependence of family 
members on agriculture and on other 
types of industries. 

Special note should be taken about 
next steps in the development of fam- 
ily data in the field of vital statistics. 
A marriage registration area, patterned 
after the birth and death registration 
areas, was established in 1957. This 
step should stimulate further interest 
in statistics from marriage records, en- 
courage additional states to establish 
central files of marriages, insure more 
nearly uniform statistics on marriages, 
and expand the list of items for which 
most of the states will compile mar- 
riage statistics. One of the criteria for 
acceptance of a state in the marriage 
registration area is the completeness 
and accuracy of reporting. In 1958 the 
National Office of Vital Statistics an- 
nounced the formation of a compa- 
rable divorce registration area. When 
comprehensive marriage and divorce 
statistics become available for all states, 
social research in the field of the family 
will advance more rapidly. In the 
meantime, data on these subjects can 
be used to study the effect of marriage 
and dissolution of marriage on the 
formation of households in states and 
other local areas where such data are 
available. 

Methods 

A new type of punch card, currently 
being developed by the Bureau of the 
Census, provides a basis for cross-clas- 
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sifying characteristics of the person 
with characteristics of his family. To 
illustrate, this type of card makes it 
possible to show, for teen-age workers, 
employed wives, and retired persons, 
the economic status of their family 
( family income, occupation of the fam- 
ily head, etc. ) . This device is also being 
used to obtain data on the dependence 
of persons on agriculture and on other 
industries, data on the chief earner in 
the family in relation to family income, 
and characteristics of persons in fami- 
lies of diflEerent sizes. A logical exten- 
sion of this procedure would be to 
include on the same punch card char- 
acteristics of the person, his family, his 
home (housing items), and his neigh- 
borhood. Such a card could be used, 
for instance, to show the distribution 
(according to economic status of the 
family and type of neighborhood) of 
young persons with large enough 
homes to have separate rooms for each 
child. 

Thus far unavailable on a nationwide 
basis are data on family histories. Such 
data might involve the collection of 
data on the ages of persons at each 
change of marital status and the ages 
of all their children. From these data, 
longitudinal studies of the life cycle of 
the family could be made. At present, 
such studies are made of cross-sections 
of the population as of one point in 
time. Improved data on child-spacing 
could also be obtained from this source. 
If economic items were included, 
changes in economic status (occupa- 
tional mobility) could be correlated 
with changes in family composition. 
The probabilities of first marriage, sep- 
aration, divorce, widowhood, and re- 
marriage by economic status might also 
be developed from such data. This 
source might also be used to investi- 
gate the changes in social and eco- 
nomic characteristics from one genera- 
tion to the next. A cohort approach to 
the study of family life might be de- 


veloped from the family history ques- 
tionnaires. Such questionnaires tend to 
be extensive and the tabulations com- 
plex unless the study is restricted to a 
well-defined group. 

The method of setting up models of 
family composition and other charac- 
teristics might be more often adopted 
in family studies. Instead of making 
elaborate, general-purpose tabulations 
with many different cross-classifications 
of families, selected types or models 
of families (childless families, families 
with an only child, large families, fam- 
ilies with one teen-age child and one 
younger child, families broken by di- 
vorce, etc.) might be established so as 
to focus the tabulations on specific 
problem areas in family life. Studies 
of consumer expenditures regularly 
employ such models in order to stand- 
ardize the units of analysis from one 
month to the next. Many census tables 
are limited to husband-wife families or 
to women married once and husband 
present. However, census data on fam- 
ilies serve as the source of information 
for many purposes rather than a single 
purpose, so that tabulations involving 
narrowly defined models are probably 
less appropriate than general-purpose 
tabulations. 

Fund of Knowledge 

A systematic inventory of demo- 
graphic findings in the fields of marriage 
and the family might be undertaken 
by a eommittee of experts to deter- 
mine the areas of knowledge that merit 
reinvestigation at specified periods of 
time. This committee could prepare 
recommendations on the information 
that should be provided on a national 
or local basis annually, decennially, or 
at other periods of time (including 
one-time studies) from marriage rec- 
ords, census returns, and other sources. 
The committee might use an inquiry 
of representative producers and users 
of family data to learn more about who 
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needs various data, how frequently the 
figures should be brought up to date, 
and what the theoretical and practical 
applications of the data are. Such an 
inquiry might be used as a basis for 
discontinuing the publication of some 
types of data and the introduction of 
other types. In the absence of such an 
inquiry, the following suggestions are 
presented as the writer s appraisal of 
the existing needs and prospects. 

A current study being made at the 
Bureau of the Census will indicate 
what type of person is reported as the 
head of the family. This study will 
show, among other things, the propor- 
tion of families in which the head, the 
wife, or some other relative of the head 
has the largest income (according to 
the age of the family head) and, in 
two-generation families, the frequency 
with which the head of the family or 
the head of the subfamily has the 
largest income. 

The life cycle of the family for vari- 
ous social and economic groups could 
be analyzed on the basis of the most 
recent data available. Data on child- 
spacing among women in various strata 
are currently being developed by the 
National Office of Vital Statistics; these 
data should sharpen such an analysis. 
Other studies that would be informa- 
tive might show the range of variation 
in family life cycles among couples 
marrying relatively early or relatively 
late, among large and small families, 
and among families with one or both 
spouses who had remarried after di- 
vorce or widowhood. 

Generation first-marriage rates and 
generation median ages at first mar- 
riage are not available for this country. 
The lack of these measures is recog- 
nized as a gap in the current knowl- 
edge on marriage. The data required 
for the computation of these measures 
are annual series on single years of age 
at first marriage and annual numbers 
of births for long periods of time. Al- 


though a nationwide annual series of 
births is available back to the beginning 
of this century, there is no nationwide 
series on age at first marriage. It may 
be possible, however, to estimate the 
age distributions of the single (never 
married ) population for intercensal 
years back to 1890 and to derive from 
these distributions and from statistics 
on deaths some reasonable approxima- 
tions of annual first marriages by age 
at marriage. 

Much more could be learned about 
the stability of marriages contracted 
under different conditions. Existing na- 
tionwide data demonstrate that mar- 
riages entered at relatively young ages 
and by persons who leave high school 
before graduation are much less stable 
than other marriages. Other nationwide 
data might be assembled on the rela- 
tionship between stability of marriage 
and many other factors, including dif- 
ferences between the age, education, 
income, and religion of the spouses and 
between the economic levels of their 
parents. The optimum combination of 
the husband's and wife's characteristics 
for stability of first marriages and re- 
marriages could be studied. More in- 
formation could be assembled on the 
living arrangements of persons prior to 
and following separation or divorce. 
Further study is needed on the char- 
acteristics of persons who remain in 
the status of divorce or widowhood for 
relatively short and relatively long pe- 
riods. A similar analysis could be made 
of the characteristics of persons whose 
marriages have remained unbroken for 
varying lengths of time. The number of 
children whose parents have ever been 
widowed or divorced could be investi- 
gated. A study could be made to de- 
termine whether married couples have 
a greater probability of divorce as their 
youngest child approaches maturity. 

The foregoing partial inventory of 
next steps in marriage and family re- 
search has been restricted to areas that 



Family Statistics 


are usually regarded as demographic 
and that seem to be feasible under 
favorable conditions. Obstacles in the 
path of further research include budge- 
tary limitations, shortages of well-qual- 
ified research personnel, and encroach- 
ments on the good will of persons who 
are asked to give information for re- 
search purposes. It is probably true 
that research oriented toward the solu- 
tion of practical, economic problems 
tends to be more readily supported 
than most other types of research. Thus 
the birth and death registration areas 
were extended to encompass the entire 
nation because of the many practical 
uses of birth and death records, and 
research workers have profited thereby. 
On the other hand, the development 
of marriage and divorce registration 
areas has lagged, perhaps because of 
the smaller number of practical uses of 
records in these fields. Steady progress 
is being made, nonetheless, in the ac- 
cumulation of data from marriage and 
divorce records, from decennial cen- 
suses and current surveys, and from 
local studies. From these sources a 
growing fund of knowledge relating to 
theoretical problems as well as to ac- 
tion programs is being developed. 
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RELATIONSHIP OF WORKING FORCE 
TO DEMOGRAPHY 

Demography might be defined as 
study of the actions of people and the 
reasons therefor, with respect to fer- 
tility, mortality, and migration. Very 
many historical studies have been made 
describing past trends in birth and death 
rates, the movements of people, and 
population growth. These and other 
studies, furthermore, have attempted to 
explain why the historical patterns or 
events occurred. To the extent that 
demographers are able to explain why 
the birth rate ( at some specified moment 
of time and in a specified place ) is at the 
level observed or why it has changed 
over time or why people migrated as 
they did, then, of course, prediction be- 
comes probable. 

Other parts of this volume are con- 
cerned with the definition of demog- 
raphy and explore this subject at great 
length. For our purposes— namely, in- 
vestigating the relationship of the work- 
ing force to demography— the above very 
brief definition is sufficient. Let us now 
note how study of the working force 
relates to this definition. 

The subject of the working force 
might be defined briefly as a study of 
the manner in which people earn their 
living, i.e., obtain the goods and pur- 
chasable services necessary to maintain 
the entire population— both those goods 
which are biologically necessary and 
those regarded as necessary in terms of 
the society's values. This very abbrevi- 
ated definition immediately points to 
one of the crucial relationships between 
demography and the working force: the 


entire population consumes the goods 
and purchasable services, but these are 
produced by only a portion of the popu- 
lation. How, then, does one portion of 
the population become differentiated 
into the working force? What is the proc- 
ess, and why, whereby some people re- 
main largely consumers, while others be- 
come both producers and consumers? 

Implicit in these questions is the ob- 
servation that all persons are born con- 
sumers and that some, ultimately, be- 
come producers. Undoubtedly this is 
true insofar as infants and very young 
children are concerned; under no im- 
aginable definition can they be con- 
sidered as producers. As these children 
grow up, some become producers and 
some can be said to continue as con- 
sumers. This differentiation raises 
another point, however— how should 
“consumer” be defined? In one sense al- 
most everyone in a population produces 
something, whether it is money income 
or children or art objects. In another 
sense, however, most societies ( with the 
possible exception of the economically 
most primitive; see International Labor 
Office, 1953 ) recognize that some parts 
of the population do not participate in 
the working force, however it may be 
defined. Our original question can then 
be revised to read as follows: What is 
the process, and vvhy, within a given 
culture context, whereby some parts of 
the total population remain largely con- 
sumers, while others become producers 
as well as consumers? Furthermore, 
how might the answer vary in accord- 
ance with possible changes in the cul- 
ture? 
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Once an attempt is made to separate 
the total population into producers and 
consumers— i.e., persons in the working 
force and those outside it— then a great 
many demographic elements become in- 
volved, both theoretical and empirical 
ones. Indeed, it might be said that most 
studies of fertility, mortality, migration, 
and closely related subjects— whether or 
not originally conceived for the pur- 
poses of studying the working force— 
also have relevance for studying this 
subject. Most findings which seem to 
be of a purely demographic nature also 
have considerable importance for an un- 
derstanding of how and why the popu- 
lation becomes differentiated into pro- 
ducers and consumers— persons in the 
working force and those outside it. 

Many examples of such studies with 
multiple implications are available. For 
example, many studies on fertility take 
into consideration the age and marital 
status of the woman and, in addition, 
whether or not she is in the working 
force ( see, for example, Day, 1957 ) . Par- 
ticipation in the working force is likely 
to be related to the birth rate; hence, 
this is one of the factors that must be 
taken into account in studying differ- 
ential fertility or changing fertility. By 
the same token, however, if the focus of 
a study is the participation of married 
women in the working force, past and 
present childbearing behavior must be 
taken into account. 

Having separated the total population 
into the two groups of those in and those 
out of the working force, we may inquire 
how those in the working force become 
diflFerentiated into the occupational and 
industrial patterns observed at some 
given time and place and how such pat- 
terns may change. This process, which 
may be considered “division of labor,” 
is also very closely related to many as- 
pects of demography, both theoretical 
and practical, and cannot be studied in- 
dependently of the demographic ele- 
ments. For example, in the study of dif- 
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ferential fertility, the status or class 
position of a family is an important fac- 
tor; the criterion of status often em- 
ployed is the occupation or industry of 
the husband. 

However, we also recognize that the 
factors which make for occupational and 
industrial differentiation, i.e., which lead 
to social and class differentiation, also 
involve fertility patterns, both past and 
present. At the risk of oversimplification, 
this feedback relationship might be illus- 
trated by an illiterate and poor farm 
laborer who has many children, only 
some of whom survive to adulthood. 
Since the family is poor, the children do 
not receive much education; since they 
remain relatively uneducated, they do 
not climb the occupational ladder to any 
appreciable extent; finally, the position 
of the now adult children on the occu- 
pational ladder helps determine how 
many children they, in turn, will have. 

This example illustrates the interrela- 
tionships between demography and the 
working force. The birth rate and rate of 
population growth, the differentiation of 
the population into those in and those 
out of the working force, and the differ- 
entiation of the workers at various levels 
of the occupational ladder are all inex- 
tricably intertwined. The first point of 
relationship between working force and 
demography, then, involves the many 
theoretical and practical problems in one 
field which cannot be meaningfully 
studied without reference to the other. 
(See, for example, Durand, 1948; Gar- 
finkle, 1955; Cordon, 1954; Hauser, 1951; 
Jaffe and Carleton, 1954; Palmer, 1954; 
United Nations, 1953; Wolfbein, 1949.) 
The second point of relationship derives 
frorp the first. Since many of the prob- 
lems must be studied from both fields, 
or viewpoints, the same basic data arc 
required. An age distribution, for exam- 
ple, is a datum with more than one 
function. The third point involves the 
fact that when the same data are ana- 
lyzed, essentially the same methodolo- 
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gies must be employed, both in the col- 
lection of the original data and in their 
subsequent processing. 

The Role of Historical Accident** 

Studies of the working force and de- 
mography are closely interrelated, both 
from the theoretical viewpoint and on 
the basis of much empirical research 
carried out to date. In addition, how- 
ever, other events occurred which 
helped relate the two fields and which 
we believe have pertinence for an under- 
standing of present-day developments; 
for want of a better name we will refer 
to these as historical “accidents.” 

The political economists of the nine- 
teenth century and earlier generaUy 
failed to distinguish between total popu- 
lation ( or its component age-sex groups ) 
and the working population, and they 
considered the two as almost synony- 
mous (i.e., highly interrelated). This 
lack of discrimination, in turn, may have 
reflected the earlier lord-serf culture in 
which the masses of the people, the serfs, 
existed primarily to work for the lord. It 
was untihinkable that a serf, capable of 
working, did not actually work; there- 
fore, there was little reason for distin- 
guishing between population and work- 
ing force. Also, in societies of a century 
ago and earlier ( and even today in gross- 
ly underdeveloped parts of the world) 
even in the absence of a lord-serf rela- 
tionship, most people had to work be- 
cause of the very low level of produc- 
tivity per worker; hence, there was al- 
most no reason for distinguishing be- 
tween total and working population. 

Another “accident” which may have 
helped relate demography to the work- 
ing force involves the origin of life insur- 
ance. During the nineteenth century and 
earlier, life insurance companies as we 
know them today were largely nonex- 
istent. If people wanted “assurance” they 
had to band together somehow for mu- 
tual insurance. This banding together 
was often accomplished via profession- 


al or other occupational organizations 
(Jack, 1912). Thus, in attempting to 
insure their individual lives, these labor 
unions and professional societies became 
involved in such working-force investi- 
gations as age composition by occupa- 
tion (or industry), earnings by occupa- 
tion, retirement patterns, rate of growth 
of occupation (or industries), etc. 

A third historical “accident” which 
helped cement the relationship between 
the two fields involves “national ego- 
tism.” Censuses of population had been 
taken in the eighteenth century and 
earlier. Whenever several such censuses, 
or inventories, had been taken in a coun- 
try, efforts were made to use the findings 
for ascertaining the rate of economic 
growth, or the “increasing prosperity” of 
the country. Information on the occupa- 
tional or industrial composition, and 
changes over time, were deemed of great 
importance in measuring such ‘prog- 
ress.” In part, they were considered so 
important because there were few other 
data available to measure “progress.” 
Perhaps if good data on national income 
or gross national product had been avail- 
able in the United States in 1800, for 
example, Thomas Jefferson would not 
have been so insistent that the census 
collect information on the occupations of 
the people, i.e., the United States work- 
ing force. 

These historical “accidents” were not 
pure chance affairs, of course. In large 
part they occurred because of underly- 
ing common interests between demog- 
raphy and the working force. In part, 
however, there is reason to think that 
they were accidental; if the early life 
insurance companies had been organ- 
ized on a different basis or if Jefferson 
had not been so insistent that the United 
States census collect working-force in- 
formation, perhaps the two fields would 
not have grown up so closely related. In 
any event, whether “pure chance” or not, 
the fact remains that in the mid-twen- 
tieth century there is a historical tradi- 
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tion at least two centuries old relating 
the two fields. 

Interrelationships of Working Force to 

Other Disciplines 

The subject matter of the working 
force has established close ties with a 
number of social science disciplines in 
addition to demography. These other 
subjects, in turn, have ties with demog- 
raphy; together the various disciplines 
form an interrelated matrix. Study of the 
entire matrix is clearly outside the scope 
of this chapter, which must be limited 
to discussion of the working force as re- 
lated to the field of demography. Never- 
theless, in order to obtain a fuller under- 
standing of these two areas, we should 
view them against the background of the 
entire matrix of disciplines. Let us re- 
view very briefly the relationships be- 
tween the working force and demogra- 
phy, on the one hand, and the various 
other disciplines, on the other. 

Studies of motivation are becoming 
more prevalent. ( See, for example, Blue- 
stone, 1955; Hauser, 1951; Jaffe and 
Stewart, 1951, Part III; Fames, 1954.) 
At one time, almost all research efforts 
were devoted to the problems of how to 
measure the working force and how to 
determine who was part of it and who 
was not. At present, questions are being 
asked about why people behave the way 
they do. Why do some women partici- 
pate in the working force and others not? 
Do older men want to work or not? How 
does youth make occupational choices, 
if at all? These questions, which are so 
relevant for the supply of labor, are 
highly interrelated with certain fields of 
sociology. In particular, the entire area 
of attitude research has found consider- 
able use in working-force and demo- 
graphic studies; this is tme both of the 
collection of the basic information and 
of its subsequent analysis. Psychology 
also has become involved in studying 
motivational problems of the working 
force. 


Economics is also related to working- 
force analysis, particularly in respect to 
the demand for labor. Perhaps the single 
most important question being asked is, 
How, if at all, does the supply of labor 
adjust to the demand for it? Since there 
is a feedback relationship between sup- 
ply and demand, one cannot be studied 
adequately without the other (Gordon, 
1954; Wolfle, 1954). Hence, for ques- 
tions of this type, the disciplines of eco- 
nomics and sociology become interre- 
lated with that of the working force and, 
in turn, with the field of demography. 

Working-force problems also become 
involved to some extent— perhaps to a 
lesser degree— with various other disci- 
plines, including law, political science, 
health, and social welfare. Working- 
force interrelationships with law appear 
most clearly in the case of labor unions 
and labor law. Health also becomes in- 
volved with working force in certain 
questions. These include regulations 
governing the hours and working condi- 
tions of children and women and, to 
some extent, of all workers. Also, ques- 
tions about the employment of physi- 
cally handicapped or mentally retarded 
persons involve aspects of both disci- 
plines. Unemployment is perhaps more 
closely related to social welfare than is 
any other aspect of the working force. 

In short, the nature of the question 
determines the areas with which work- 
ing-force analyses are interrelated. To 
date, both theoretical and practical ques- 
tions and problems about the working 
force and about demography have been 
raised which involve all the social sci- 
ences. 

DEFINITIONS, DATA, AND METHODS 

Why Study the Working Force? 

Basically we are asking why people 
act the way they do, specifically why 
they participate or do not participate in 
the working force, and if they do partici- 
pate, why Aey are in one segment of the 
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working force instead of another ( defin- 
ing segment as occupation, industry, 
class of worker, geographic area, or any 
other component of the working force). 
In attempting to discover answers to the 
basic question, however, we find imme- 
diately that we are also involved in 
problems of why people act the way 
they do with reference to demographic 
questions. 

Some of the most important questions 
which can be asked about working be- 
havior are: 

( 1 ) Just how is the fertility pattern of 
a woman related to her participation ( or 
non-participation ) in the working force? 
Does one “cause” the other, is there a 
feedback interrelationship, or are both 
phenomena manifestations of underly- 
ing factors? UndeT- what conditions will 
more or fewer women be in the working 
force, and how will such behavior seem 
to affect the birth rate and, in turn, the 
rate of population growth? Over the life- 
time of the family, how are childbearing 
and participation of the wives in the 
working force interrelated? 

(2) For both men and women who 
(mter the working force, how are choices 
of occupation or iiidustiy or patterns of 
working life made? Presumably such 
choices reflect past experiences of the 
persons involved; in addition, how, if at 
all, do they affect the social position of 
the family and its childbearing pattern? 

(3) Just how are geographic mobility 
and population redistribution influenced 
by factors inherent in the job or occu- 
pation and by demographic factors? 
(Jaffe and Wolfbein, 1945.) 

( 4 ) How is the amount of a person s 
formal education related to fertility lev- 
els, on the one hand, and, on the other, 
to participation in the working force 
( among women ) and position on the oc- 
cupational ladder? Is the amount of 
formal education achieved a “cause” or 
an “effect”? 

(5) In economically underdeveloped 
countries, perhaps the single most im- 


portant question is how levels of fertility, 
population growth, occupational and in- 
dustrial composition, population distri- 
bution within the country, and amount 
of capital investment are interrelated. 
Under what demographic and working- 
force conditions will maximum eco- 
nomic growth be achieved per unit of 
investment funds? And what are the un- 
derlying factors which will influence 
fertility and population growth rates? 

These basic questions are some of the 
fundamental ones for research in the 
working force in relation to research on 
demography. The research which has 
actually been carried out in the United 
States since the 1930's, however, in large 
measure has centered about so-called 
“practical” or “administrative” problems. 
Funds and data became available for 
studying such problems, whereas httle 
opportunity was granted to study the 
more basic questions. That answers to 
practical problems would be obtained 
more readily if fundamental research 
could be undertaken was largely ig- 
nored.The seeking of solutions to practi- 
cal problems has been so instrumental in 
the growth of the working force as a field 
of study since the 1930’s that this area 
must be mentioned briefly if the position 
of the working force in the 1950’s as an 
area of scientific research is to be ap- 
preciated. ( See, for example. President 
of the United States, annual; Stewart, 
1955; U.S. Congress, 1955.) 

In the United States impetus was 
given this topic during the depression 
of the 1930’s; at this time the federal 
government undertook responsibility for 
alleviating unemployment either by find- 
ing jobs for the unemployed or by some- 
how removing them from the labor mar- 
ket. For accomplishing these aims, a 
great number of facts and their interrela- 
tionships were needed. How many un- 
employed were there? What skills did 
they have? Such questions led to the 
formation by the Works Progress Ad- 
ministration of what is now the monthly 
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labor force survey conducted by the 
United States census bureau. It was 
hoped that these monthly surveys would 
provide the facts needed for formulating 
programs to combat unemployment. 

By the time this monthly survey really 
got underway, World War II had dras- 
tically changed the economic scene. 
The important practical problems now 
centered about manpower shortages: 
Where and how could more workers be 
obtained? Following the end of World 
War II, questions involving both unem- 
ployment and labor shortages were 
asked at one time or another, although 
the need for action seemed not as nec- 
essary as during the depression and war 
periods. Simultaneously, a new set of 
problems arose in connection with pre- 
sumed shortages of certain types of pro- 
fessional and skilled workers (Wolfle, 
1954). 

Whether these problems calling for 
action are genuine or not is often beside 
the point; the United States society be- 
lieves them to be genuine and as a result 
makes available the kinds of data and 
research facilities which it believes will 
help lead to solutions. Data which are 
made available for “practical” purposes 
then become available for carrying on 
more basic research. Since the research- 
er has to “make do with what is availa- 
ble,” so to speak, his own basic research 
may have to be adapted to and hitched 
onto the “practical” problems. 

In economically underdeveloped soci- 
eties, what emphasis has been given to 
study of the working force has centered 
on the problems of economic develop- 
ment ( Usieh, 1952; International Labor 
Office, 1950, 1954; Sierra Berdecia and 
Jaffe, 1955; United Nations, 1953). How 
many new jobs have to be created? 
How many native workers can be intro- 
duced into, or utilized by, modern man- 
ufacturing industry? How much under- 
employment is there? The practical 
questions seen by the administrators of 
an underdeveloped country appear to be 
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quite different from the practical ques- 
tions faced by the administrators of a 
developed country. Whether they are 
really different or whether both sets of 
questions revolve around a common 
basic core is not clear. This is a funda- 
mental point on which working-force 
and demographic research ought to 
center. 

Definition of the Working Force 

For a country having a developed 
market economy, the following defini- 
tion of the working force appears to be 
suitable : 

That specialized portion of tlie market 
place in which the peison is free to offer his 
services for hire may be called the labor 
market. 

Those persons, then, who voluntarily of- 
fer their services for hire in the labor market 
(in exchange for which they receive wag(‘s 
or salaries) and who thereby participate (or 
attempt to participate) in the production of 
the gross national product, fonn the work- 
ing lorce. Those persons in the population 
who fail or do not desire to offer their serv- 
ices in tlie labor market thereby automati- 
cally exclude themselves from the working 
force. [)affe and Stewart, 1951, p. 33. This 
definition includes self-employed persons 
even though they arc not .specificallv men- 
tioned in the (jiiotation.] 

This definition, as actually applied by 
the United States census bureau in its 
monthly population survey, becomes 
twofold. Those persons who had a job 
during the specified week arc considered 
employed; those who report seeking a 
job during the same week are the unem- 
ployed. This application gets into trou- 
ble when one attempts to decide whether 
a person really had a job or not, or 
whether he really looked for work. The 
crucial breaking points thus arc the per- 
son who did not actually work during 
the week but had ( or may not have had ) 
a claim on a job and the person who did 
not profess to have a claim on a job but 
whose job-seeking activities were so 
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minimal as to make it diflScult to decide 
whether he looked for work (Stephan, 
1954 ). 

In societies with poorly developed 
market economies there is no single pre- 
cise definition of the working force 
which can be used successfully to en- 
compass the entire population. On the 
one hand, in almost every such country 
at least some of the people live within a 
market economy; indeed, the very effort 
to achieve economic development means 
the growth of a market economy; in- 
deed, the very effort to achieve eco- 
nomic development means the growth 
of a market economy. Hence, for at least 
some of the people the definition suita- 
ble for a developed market economy is 
applicable; it may be necessary to 
change some of the detailed collection 
procedures but not the basic definition. 

In these same countries, on the other 
hand, there are also large segments of 
the adult population which have little 
contact with the market economy; these 
people live under subsistence or semi- 
subsistence conditions. For these people 
there is no precise definition which is 
very usable, if for no other reason than 
that the very intent of economic devel- 
opment is to take them out of these sub- 
sistence conditions. Hence, general de- 
mographic information (age, sex, etc.) 
serves to answer most, if not all, practical 
problems that are raised. 

Many people within such societies, of 
course, are “half and half”— partly in and 
partly out of the market sphere. It is 
difficult to obtain statistics about those 
who are presumably in a transitional 
phase. Nevertheless, no new definition 
of the working force is needed in order 
to get infonnation about such people 
that will be useful in a developmental 
program. 

Types of Working-Force Data as 

Related to Demographic Data 

Perhaps the most frequent statistics 
on the working force are those obtained 


in connection with population surveys, 
either complete censuses or sample sur- 
veys. Probably most countries of the 
world have collected such infonnation. 
It is a very simple procedure to obtain 
information about the working force 
whenever demographic information is 
collected; after asking the person about 
his demographic characteristics ( age, 
marital status, place of birth, etc.), one 
can ask him further questions about his 
employment, occupation, etc. Few coun- 
tries have had many difficulties in 
obtaining some minimum infonnation 
about the working force. This is true 
even for those countries in which much 
of the population lives outside the 
market sector and in which it is not very 
easy to distinguish, conceptually and 
otherwise, the working force from the 
general population. The reason for this 
close connection (as was noted previ- 
ously ) lies in the fact that the working- 
force data have to be interpreted in 
terms of the demographic characteris- 
tics of the population. The demographic 
factors of age, sex, marital status, etc., 
are all important elements for analyses 
of the working force. Hence, the two sets 
of information have to be collected and 
analyzed together. 

In passing, we should note that there 
are a few items of information about the 
working force that are more or less un- 
related to demographic considerations. 
For example, there may be good reason 
to know how many people are working 
(at any given moment) in the manu- 
facture of paper as compared witli the 
mining of copper. Questions of this na- 
ture generally involve the operation of 
the economy; information on the work- 
ing force is used together with produc- 
tion data, financial data, etc., as indexes 
of the way the economy is operating. 

Methods of Working-Force Analysis 

Virtually all procedures devised for 
demographic analyses are suitable for 
worldng-force analyses, with but rela- 
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tively slight modifications. The proce- 
dures described in Handbook of Statis- 
tical Methods for Demographers ( Jaffe, 
1951) or Introduction to Demography 
(Spiegelman, 1955) are all directly ap- 
plicable to working-force analysis. 

One set of procedures originally devel- 
oped for demographic problems centers 
upon standardization procedures; Wes- 
tergaard, for example, developed his 
procedures with population data. These 
standardization procedures are now 
used for working-force analyses. The 
conventional life table has been con- 
\ erted into the working-force life table. 
Procedures for calculating birth rates, 
with slight modifications, become pro- 
cedures for calculating rates of new en- 
tries into the working force; at the other 
end of life, procedures for calculating 
death rates become procedures for cal- 
culating retirements from the working 
force. Even the well-known balancing 
equation, which is used so extensively 
and valuably in demographic analysis, 
is transferable almost without change to 
working-force analysis. 

Another type of analysis sometimes 
employed involves the construction of 
mathematical models. Thus, for example, 
industrial mobility has been described 
in terms of a probability model ( Blumen 
cf al., 1955). This procedure also has its 
counterpart in the various mathematical 
models which have been devised for the 
purpose of studying migration. In sum- 
mary, if there are any procedures which 
have been used in demograpliic analysis 
and which cannot be adapted profitably 
to working-force analysis, this writer 
does not know of them. 

The reason for this applicability of 
demographic procedures, of course, lies 
in the fact that demographic charac- 
teristics are used in combination with 
working-force characteristics. The de- 
mographic factors of age and sex are fre- 
quently used with working-force data; 
since many of the analytical procedures 
are built around the use of these two 
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variables, it is obvious that these same 
procedures can be used for analyses in 
both areas. 

To the extent that the working-force 
data arc used as economic indexes ( as of 
the business cycle, for example), the 
analytical procedures described in most 
statistics textbooks can be used. Tliese 
procedures— time-series analysis, corre- 
lation analysis, etc.— arc also used in 
demographic analyses, however. 

Another set of analytical procedurt^s 
sometimes used in working-force analy- 
ses stems from attitude surveys. Thus, 
for example, procedures of analyzing the 
social importance of occupations or re- 
lating the social structure to the occupa- 
tional structure ( see, for example, Peter- 
sen, 1953) are identical with those used 
for analyzing the attitudes of the popula- 
tion to any other variable— sex, political 
parties and elections, housing, etc. It is 
impossible to draw lines and say that one 
set of procedure's is used for demo- 
graphic analyses, another for working- 
force analyses, still anothe'r for economic 
or sociological analyses. 

WHAT WE THINK WE KNOW AND DO NOT 
KNOW ABOUT niF, WORKING FORCE 

The Conceptual Framework 

The conceptual framework (see defi- 
nition of the working force, above) has 
been developed largely in terms of the 
twentieth-century socioeconomic struc- 
ture of the United States and other high- 
ly developed countries of the Western 
world. Some elements in this socioeco- 
nomic structure are relevant to this defi- 
nition: the status of women is such that 
they are relatively free to participate in 
the working force if they so desire and to 
limit their fertility in accordance with 
their wishes; even those persons who 
must enter the working force, particu- 
larly adult men, are relatively free to 
choose occupation, industry, and type 
and location of job; the family structure 
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is such that most people must depend 
on their own efforts or those of the im- 
riK'diate primary family (husband, wife 
with or without young children) for 
their support; education and literacy are 
widespread; considerable internal mi- 
gration is possible; and, finally, work is 
considered a desirable value in itself and 
for its own sake, so that life tends to be 
divided into two parts— work first and 
play second. 

Exactly how well this conceptual 
framework serves in socioeconomic 
structures which are quite different from 
that of the United States or western 
Europe is difficult to determine. For ex- 
ample, in some cultures ( or subcultures ) 
it is expected that everyone within cer- 
tain age limits will work or be available 
for work at the behest of the community. 
The kibbutzim in Israel are of this na- 
ture. The adult individual has the right 
to choose whether or not he wants to 
be a member of such a co-operative agri- 
cultural community. Once he has de- 
cided to join, however, he no longer can 
decide to enter or remain outside of the 
working force, nor can he select his occu- 
pation or job. The community, through 
its administrative mechanism, makes all 
such decisions for the individual. As a 
result, it is difficult if not impossible to 
demarcate a working force separate from 
the total adult population. 

Even in western Europe or the United 
States, in such special situations as dur- 
ing World War II, when the government 
could order people to enter the working 
force (as was the case with women in 
England ) or could specify what jobs the 
workers must fill, it becomes difficult to 
apply the previously mentioned defini- 
tion of the working force. 

In parts of La tin- America, for example 
( and undoubtedly elsewhere in the 
world), work is not considered to be a 
particularly desirable activity. Work is 
necessary for some people, at least, but 
those who can, avoid it. “Enormous 


amounts of time, energy and money go 
into the celebration of particular festive 
events. In some rural villages, as much 
as a third of ones time, apart from Sun- 
days, may be spent in fiesta activity. And 
much of the rest of one's time may well 
be spent in working for the next fiesta' 
(Whyte and Holmberg, 1956, p. 10). In 
a situation of this nature, how shall we 
distinguish between work and leisure 
activities? Indeed, is such a distinction 
possible? 

Among the most primitive peoples, 
clearly the only ones to whom this defini- 
tion can be applied are those who have 
left the tribal situation and have entered 
the labor market in some nearby area. 
In India, for example, those modem en- 
terprises located in areas inhabited by 
aboriginal tribes draw large numbers of 
workers from among the aborigines (In- 
ternational Labor Office, 1953). Tribal 
members who have obtained such jobs 
or who have left the tribal territory to 
seek such employment can be encom- 
passed within the definition of the work- 
ing force. Those who have remained 
within the tribe and have continued to 
live and work as subsistence farmers or 
herdsmen or even as hunters and food 
gatherers cannot be encompassed within 
this definition. 

In summary, the conceptual frame- 
work which we now have is one devel- 
oped to fit the socioeconomic structure 
of twentieth-century United States and 
culturally similar nations. Insofar as the 
practical needs of these nations are con- 
cerned and insofar as we wish to meas- 
ure the emergence of more or less similar 
types of working forces in other societies 
( originally quite different from our 
own), this conceptual framework ap- 
pears to be useful. However, if we wish 
to have a more generalized framework 
which will encompass most of humanity, 
considerably more thought and research 
will have to be given to the subject 
(United Nations, 1956). 
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Classification Problems 

Only in part do these problems stem 
from the nature of the conceptual frame- 
work used, i.e., the specific definition of 
the working force. Indeed, some of the 
most difficult problems posed in classify- 
ing people are largely operational; alter- 
native forms of classification based on 
the same definition are possible, and the 
question is which set of procedures to 
adopt. 

Why are classification problems im- 
portant enough to be considered here? 
When conducting research on the work- 
ing force— either of the United States or 
of some other country— in relation to de- 
mography, such research can be carried 
out only in terms of the available statis- 
tics. For example, in an underdeveloped 
country in which economic growth is oc~ 
curling, we may ask how population 
growth, the growth of the working force, 
and occupational ( or industrial ) compo- 
sition are interrelated. That there are 
interrelationships, both conceptual and 
('mpirical, is known to be the case. For 
purposes of scientific research, however, 
we wish to know as precisely as possible 
the size and direction of these relation- 
ships, and whether any bear a cause- 
and-effect relationship. 

In trying to conduct such scientific re- 
sc'arch, we are faced with the fact that 
the answers (if any) which emerge may 
to a considerable extent be a product of 
the classification schemes adopted dur- 
ing the processes of data collection and 
tabulation (see, for example, Jaffe, 
1957). Hence, the empirical investiga- 
tions undertaken in an effort to test hy- 
potheses may provide misleading results 
unless the researcher is fully aware of 
the possible effects upon his findings of 
the alternative classifications possible 
and the problems posed by each. 

The classification problems most 
closely related to the concept of the 
working force are those which involve 
(a) separating out those persons 
deemed to be in the working force from 


those deemed to be outside of it, and 
( b ) distinguishing among persons in the 
working force between those employed 
and those unemployed. It may seem, off- 
hand, that such differentiations should 
be provided by the concept used in the 
collection of the statistics. The trouble 
is that the concept lays down the general 
principles but does not necessarily tell 
us exactly how they should be applied 
in specific cases. 

This is because a concept attempts to 
distinguish among people and, in effect, 
draws boundary lines which separate 
the activities involved in earning a living 
from other activities. Actually, however, 
the activities of many people tend to 
differ one from another only by imper- 
ceptible degrees, so that there is no 
unique point where it is self-evident that 
a boundary line (or cutting point) 
should be drawn. This is seen most viv- 
idly in trying to distinguish “unem- 
ployed” from “not in the working force”; 
it also appears in trying to distinguish 
between “employed” and “unemployed.” 
The conceptual basis on which the 
United States census bun^au collects its 
monthly statistics about the working 
force is fairly clear about the distinction 
between these two groups. In actual 
practice, however, many persons who 
are not working (at a given moment) 
are on the borderline between seeking 
work and not seeking work. Elaborate 
instructions have been written for the 
supposed benefit of the enumerators, 
but these are ad hoc instructions which 
can be changed at any time without 
changing the basic concept (United 
States Congre.ss, 1955, pp. 6ff. ). 

Subclassification of the employed into 
at least two groups, fully employed and 
underemployed (sometimes referred to 
as “hidden unemployment”), is another 
area about which little is known ( Hsieh, 
1952; International Labor Office, 1957; 
Sierra Berdecia and Jaffe, 1955; United 
Nations, 1956). This classification prob- 
lem seems to be most relevant for the 
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underdeveloped countries, although it 
has relevancy for even the most de- 
veloped. 

There are several other classification 
problems which involve procedures 
rather than basic concepts and which 
have to do with demarcating the work- 
ing force. One such is the time refer- 
ence. The basic concept now being used 
begs the question entirely: “those per- 
sons who participate in the labor mar- 
ket” only implies a current activity with- 
out attempting to specify exactly when 
this activity was carried on, or for how 
long. When the United States census bu- 
reau applies it currently, it refers to “last 
week”; when the gainfully occupied 
procedures are used, the time reference 
is much more indefinite and encom- 
passes some vague period probably not 
less than a year previous to the survey. 
We know empirically that by varying 
the time reference the number of per- 
sons who become classified as in the 
working force can be altered. 

Another classification problem in- 
volves setting age limits on the working 
force. The basic concept itself sets no 
age limits. For various reasons, how- 
ever, it is useful to set at least a minimum 
age limit. Here, also, further research is 
needed, both for developed and for un- 
derdeveloped countries. Once the prob- 
lems of classifying persons as in or out of 
the working force and as employed or 
unemployed have been clarified, a whole 
host of other classification questions re- 
main-questions which have nothing 
much to do with any basic concept. 
These involve classifying the members 
of the working force into groups which 
are meaningful for testing hypotheses or 
solving problems. 

One such area, and perhaps the single 
most important, is concerned with occu- 
pations and industries. Within the Unit- 
ed States (and other economically de- 
veloped countries ) studies leading to the 
improvement of occupational and in- 
dustrial classification systems are con- 


stantly being carried on. As a result of 
such improvements, the United States 
makes changes in its working-force sta- 
tistics so often that it is difficult to recon- 
struct a historical series covering more 
than a couple of decades. These im- 
provements, of course, are always di- 
rected toward making the data more 
useful for the purposes of solving cur- 
rent problems. More important from our 
viewpoint, however, such changes often 
make scientific research more difficult. 

Thus there are at least three areas in 
which further investigation into prob- 
lems of occupational and industrial clas- 
sification are called for: (1) to make 
these classifications more suitable for 
analytical purposes in the developed 
countries; (2) to devise, if necessary, 
completely new classification schemes 
more suitable for the underdeveloped 
countries; (3) to determine whether 
there are any classification schemes 
which can be used for historical analy- 
ses extending over a half-century or 
longer, in both developed and under- 
developed countries. 

What We Might Know about the United 

States Working Force 

For the years since 1940, we have rea- 
sonably good descriptive information on 
the purely demographic aspects. (See, 
for example, Durand, 1948; Haber et al., 
1954; Industrial Relations Research 
Association, annual; Jaffe and Stewart, 
1951; Jaffe and Carleton, 1954; Bakke 
et al, 1954; Palmer, 1954; Fames, 
1954; United Nations, 1953.) We know 
the working-force participation rates 
by age, sex, and color; by marital 
and dependency status; as related to 
school attendance for the younger peo- 
ple; as related to internal migration and 
rural- to-urban movements; by educa- 
tion; among urban and rural areas; and 
by size of city. Furthermore, we know 
something about the dynamics of the re- 
lationships between job mobility and 
geographic mobility; family type and 
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earnings as related to the working-force 
behavior of the various members; the 
role played by education in occupational 
mobility from one generation to another; 
demographic factors associated with the 
rates of entry into the working force by 
occupation and the rates of retirement 
by occupation; the number of years dur- 
ing the course of a lifetime spent by the 
average United States male in and out 
of the working force. We also have some 
descriptive information on the non- 
demographic aspects of the working 
force, for example: the working force 
and technological changes; the role of 
customs, habits, and attitudes as related 
to working-force behavior; economic 
demand for workers, secular, cyclical, 
and seasonal. 

What We Do Not Know about the Unit- 
ed States Working Force 

There are at least two broad areas in 
which our knowledge is deficient. One 
has to do with the exact interrelation- 
ships between fertility rates and patterns 
and the participation of women in the 
working force (see Day, 1957, for ex- 
ample). On the purely descriptive side, 
we know that women who have “large 
numbers” of young children are seldom 
reported as in the working force. But 
beyond that we know very little. 

The question which is highly impor- 
tant from an analytical viewpoint is this: 
Will women who take full-time jobs out- 
side the home have smaller completed 
families than if they had not taken such 
jobs? Or does it work in reverse: Are 
women who will have smaller families 
( for whatever reason ) the ones who take 
jobs outside the home? Or arc both vari- 
ables (size of completed family and 
working-force behavior of the woman) 
the resultants of other socioeconomic 
factors? Or is there a feedback relation- 
ship among a large number of variables 
so that a change introduced into any 
one will have repercussions on all other 
factors in the matrix? 


Within the last twenty-five years the 
United States has experienced wide fluc- 
tuations in the birth rate and in the vol- 
ume of employment of women. We know 
that these fluctuations have been related 
to the business cycle and to war condi- 
tions, but how are they related to each 
other? For example, in 1957, we know 
that a larger proportion of the women 
with no or few young children were in 
the working force than of the women 
with many young children; this implies 
a negative correlation. On the other 
hand, since the mid-1930s there has 
been an increase in fertility together 
with an increase in the proportion of 
women employed outside the home; this 
implies a positive correlation. 

If the interrelationships between de- 
mographic and working-force factors 
can be ascertained with any reasonable 
degree of accuracy, then we shall have a 
valuable tool for estimating the answers 
to many practical problems. In particu- 
lar, we should like to have good projec- 
tions of the future size of the United 
States population and working force, 
say, for the year 2000 (U.S. Bureau of 
the Census, 1952). If such estimates 
could be made, they would help answer 
a multitude of subsidiary questions. 

Our previous queries, in effect, have 
led us to a complex matrix of interrelated 
factors, a feeclback switchboard, so to 
speak; this matrix may be described by 
the term “motivational factors.” These 
are the factors— demographic, sociologi- 
cal, economic, technological, and other 
—which interact with each other and 
with the working force and which lead 
to the eventual shaping of the size and 
characteristics of the working force. 
Why are some women motivated to par- 
ticipate in the working force and others 
motivated to have more children? Why 
do boys choose one occupation instead 
of another (insofar as choice is per- 
mitted)? Why do some men change 
their jobs and others not? 

How will automation fit into this ma- 
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Irix? Will it, perhaps, permit paying so 
much higher wages to a smaller number 
of workers that many married women 
will be motivated to remain out of the 
working force and have children instead 
of pay envelopes? Or will automation, 
via increased earnings, feed the con- 
sumer fires so that the more money peo- 
ple may have to spend on purchasable 
goods and services, the more money they 
will want? These are some of the ques- 
tions which have to be answered if any 
realistic appraisal of future demograph- 
ic and working-force trends is to be 
made. But the necessary studies have 
only begun. 

Elsewhere in the World 

The rest of the world comprises so 
many and such diverse countries that we 
cannot hope to review all of it in the 
same way as we reviewed the United 
States. Hence, we shall simply speak of 
the two extremes, the other developed 
countries and those which are largely 
underdeveloped, and mention briefly 
what we may know and do not know 
about each group. 

Those which are well developed com- 
prise the countries of northwestern Eu- 
rope and the English-speaking areas 
outside of Europe, for the most part. All 
these countries have taken a number of 
population censuses, as part of which 
they have obtained considerable infor- 
mation about their working forces. By 
and large, as of the census dates, these 
countries have considerable descriptive 
materials about their people in their role 
as workers. With the exception of the 
periods of the two world wars, this in- 
formation extends over a number of 
decades, in some instances back into the 
mid-nineteenth century. 

Current working-force data on a 
monthly, quarterly, or annual basis are 
much scarcer; however, some informa- 
tion on employment and unemployment 
is available from various sources. Can- 
ada, for example, conducts a recurrent 


working-force sample survey quite simi- 
lar to that of the United States. Other 
countries— England, for example— have 
well-developed social security systems 
(including unemployment compensa- 
tion systems) whose by-product statis- 
tics provide much information on the 
working force. 

There are two major hiatuses in these 
data and information about the well- de- 
veloped countries (outside the United 
States ) . The first is the question of mo- 
tivation; this is exactly the same ques- 
tion as was raised previously about the 
United States. In this connection, some 
very interesting and meaningful ques- 
tions arise. For example, in England the 
proportion of women in the working 
force reached a level of around 35 per 
cent by the end of the nineteenth cen- 
tury and has remained at this level since 
then (with the exception of the period of 
World War II). Tliis is about the same 
level of working-force participation 
for women as is found in the United 
States in the 1950's. Does this suggest 
that in our type of society 35 per cent 
to perhaps 40 per cent is the maximum 
participation of women which can be 
expected? 

In attempting to answer such a ques- 
tion, we are confronted by the second 
major hiatus, the comparability of the 
data over time within any given coun- 
try and among the various countries. 
Much talk has been devoted to this 
topic, but information is still scanty. In 
a number of these countries the national 
statisticians have attempted to adjust 
their historical information so as to 
achieve more or less comparable time 
series.^ For comparing a number of 

' Whether or not such statistically compara- 
ble time scries are really comparable in terms 
of meaning which might be imputed to the data 
is another question. In some of these countries, 
as in the United States, the entire socioeco- 
nomic structure has changed so considerably 
over tlie last half-century that perhaps there 
never can be any data which mean the same for 
the various time periods. For the period since 
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countries, however, reasonably accurate 
information is lacking; the existing data 
are just not comparable enough for very 
meaningful analyses. For example, in 
the illustration given above in which the 
working-force participation of women in 
the United States and England were 
compared, we cannot be sure that our 
measurements are comparable. Do about 
the same proportion of women really 
participate in the working force in both 
countries, or does the apparent similarity 
accidentally result from the application 
of two quite different measuring de- 
vices? We know that the measuring de- 
vices are different, but we do not know 
how they affect the final statistics. 

For the grossly underdeveloped coun- 
tries the problems are simpler in some 
respects and more complicated in others. 
In the most underdeveloped countries 
the question of measuring and under- 
standing the working force is simplified 
in that working-force and demographic 
analyses are virtually identical (Inter- 
national Labor Office, 1953; United Na- 
tions, 1951, p. 11). There is no clear de- 
marcation of the working force from 
the total population, since virtually 
everyone has to work in order to live. 
Hence, knowledge of the demographic 
characteristics of the population tells us 
almost everything about the working 
force. Furthermore, since these people 
live under subsistence, or at best semi- 
subsistence, conditions, it is obvious that 
they are all occupied in agriculture; no 
question arises in trying to describe and 
explain their occupational and industrial 
composition. To the extent that non-agri- 
cultural activities are carried on, these 
are generally of secondary importance. 
For people living under such subsistence 
conations, there is very little, if any- 
thing, that we need to know about their 
working force which cannot be deter- 
mined from their population charactcris- 

tlie beginning of World War II, however, this 
footnote probably has little relevance. 
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tics. The major hiatus here is the lack 
of reliable and comprehensive demo- 
graphic data. The international agencies 
are attempting to remedy this situation. 

In most, if not all, of these underde- 
veloped countries, segments of the pop- 
ulation live and work within the market 
sector and seem to constitute an embry- 
onic modern working force. What do we 
know about them? The answer, unfor- 
tunately, is not much. We know little 
even about the proportions who work 
wholly within the original subsistence 
economy, the proportions who work 
within the market sector, and those who 
work in both sectors (United Nations, 
1956) . In short, we cannot even describe 
these working forces as well as we can 
describe that of the United States. 

This lack of adequate descriptive jna- 
terials stems, in part, from the fact that 
even when population censuses have* 
been taken and data are iivailable, little 
adequate differentiation has been mad(* 
between those who live under the origi- 
nal subsistence conditions and those who 
live in the more modern market sector 
of the economy. The process whcrc'by 
persons move from the subsistence into 
the market sectors, and factors associ- 
ated with this piocess, are basic to our 
conceptualization of the working force; 
yet little is known about this process. 
The motivational side of the working- 
force behavior in an underdeveloped 
economy is as little understood as is that 
of our own sodety. Yet it is highly im- 
portant to understand this process if 
socioeconomic development is to occur 
in these countries. In part, of course, the 
emer gence of a rnodei n type of working 
force from a primitive subsistence type 
is simply one part of the entire process 
of cultural change. In this sense, there 
may be little that is unique in any con- 
ceptual background for studying this 
problem. 

From the practical viewpoint, how- 
ever, as we pointed out previously, there 
are a large number of questions which 
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administrators want answered in order 
to carry on economic development in an 
orderly fashion. To answer these ques- 
tions, better conceptual frameworks and 
more adequate measuring devices are 
the major needs. The procedures for 
measuring the working force devised in 
the United States and other developed 
countries are only partly useful in these 
underdeveloped countries. Thus, the 
major hiatuses for such underdeveloped 
countries may be summed up as: (1) 
lack of knowledge about how to obtain 
the needed data, (2) inadequate de- 
scriptive information about the people, 
( 3 ) little understanding of the detailed 
nature of the process whereby subsist- 
ence farmers become modern workers, 
and (4) the manner in which demo- 
graphic and working-force changes are 
interrelated. 

FACILITIES FOR TRAINING AND RESEARCH 

Working Force and Demography 

Those aspects of working-force in- 
vestigation which touch most closely 
upon demography have been largely 
neglected in American universities. In 
part, this stems from the fact that the 
study is relatively new, having come into 
prominence only about the time of 
World War II.^ In part, however, its re- 
jection by the universities lies in the fact 
that it is a subject which cuts across sev- 
eral oflBcially demarcated academic 
lines. Exactly how many universities 
teach this subject is not known, but the 
total is small, indeed. 

As for carrying on research, probably 
the majority of studies conducted in the 
United States in the past decade and 
in the 1950 s are financed by the federal 
government. Probably most of this feder- 
ally financed research is carried on by 

2 The first university course on this subject 
seems to have been given at the American Uni- 
versity (Washington, D.C.) in the 1946 spring 
semester, by S. L. Wolfbein and A. J. Jaffe; this 
was entitled "The Labor Force of the United 
States." 


employees within the various agencies 
of the federal government; the remain- 
der is carried on in universities and other 
private organizations, with federal 
funds. State governments, private in- 
dustry, and private foundations have fi- 
nanced only a small part of these investi- 
gations. If a student wishes to study this 
subject, he can take a course or two in 
the working force at some university, 
whatever courses are given in demog- 
raphy, and the full complement of 
courses in whatever oflBcial discipline he 
is taking his degree. After that, with 
some luck, he can become attached to 
an office which is conducting investiga- 
tions. After serving an apprenticeship, 
he may then be qualified in this field. 

Study of the Working Force of Foreign 

Countries 

Few facilities are available in the 
United States for studying the working 
force of other countries. American uni- 
versities have tended to avoid this sub- 
ject matter. Sometimes United States 
students can obtain a smattering of such 
information as part of a course on eco- 
nomic development or social change, 
and sometimes as part of a course on 
world population. After that the student 
is on his own and can learn more only 
by reading, traveling, or obtaining an 
apprenticeship on a research study being 
carried on somewhere. 

The foreign students, particularly 
those from underdeveloped countries 
who might want to learn something 
about this subject for scientific and ad- 
ministrative purposes in their own coun- 
tries, also have few study facilities. The 
United States government provides 
some instruction for them on how the 
United States collects and analyzes 
working-force data, but little else. 

The international agencies furnish no 
more facilities for training and research 
than does the United States government 
or American universities. An occasional 
“conference of experts” is held, but that 
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is about all (United Nations, 1955, re- 
ports of meetings 15, 24, 26, 31). No 
international agency is functioning (as 
of 1958) to supply competent instruc- 
tion and training on a world-wide basis; 
no agency is responsible for conducting 
research on methods for studying the 
working force under varying socioeco- 
nomic conditions. The net result is that 
the student who is interested in this 
subject— whether American or foreign— 
leams it as best he can. 
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26 . Population and Natural Resources 

EDWARD A. ACKERMAN 

"fhe relation between population and their amount but also in their quality 
resources may be one of the social equa- ( productivity ) and stability and by their 
tions first understood by man. From the relation to other “conditioning” features 
earliest tribal life, the relation between of the natural environment. Second, re- 
the productivity of the hunting ground sources become productive to men now 
and the numbers and welfare of the mainly through the medium of culture. 
tribemusthavebcenveryclear.lt there- 7"he technical attributes of the many 
tore is not surprising that we find men- cultures in the world differ widely and 
tion of population-resource relations have vastly different meaning for the 
early in the recorded history of more resources which arc put to use through 
complex societies. The administrators these cultures. In addition, cultures dif- 
and intellectuals of early China, the fer in the standard of living of the soci- 
Grcek city-states, and Rome gave ety, in the territorial extent of political 
thought to population-resource prob- jurisdiction, in institutional inheritances, 
lems. (See United Nations, Population in trading relations, in frugality, and in 
Division, 1953, pp. 21 ff., for a resume other respects. Finally, social groups dif- 
and useful list of references on the his- fer not only in number and density of 
tory of population study. ) settlement on the earth’s surface but also 

Beginning with the records we have in health, age classes, mortality and na- 
of the observations of Confucius, Plato, tality, rates of natural increase, migra- 
Aristotle, and lesser men among ancient tion, and nature of employment. All 
civilizations, it is possible to trace re- these demographic features theoretically 
markably continuous attention to this warrant examination for their correda- 
subject down to our time. Malthus was tion with the attributes of natural re- 
only one of a long series of analytical sources. 

students of society who have found de'fi- The relation of population and natural 
nite correlations between human groups resources therefore* concerns a relatively 
and the attributes of those parts of the large number of variables. If all the 
earth which support them. The dorni- attributes of culture, human demogra- 
nant subject of interest has always beem phy, and resources are taken into ae- 
the relation of amount of resources to count, a very large numbcT of pc‘rmuta- 
numbers of people, adequately sus- tions occurs. Obviously, therefore, an 
tained. This is still the point of departure understanding becomes possible only 
for any general treatment of population- with some attempt to isolates or group 
resource relations. the variables, analyzing the place of each 

However, this simply described cor- major grouping in turn, 
relation, while most important, is only a If one were to consider the redation 
beginning for the description of the re- of population and resources as species 
lation of human social groups to the re- of equation, the equation might be de- 
sources which support them. First, scribed roughly in terms of a demand 
resources must be identified not only in side and a supply side. On the demand 
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side are population numbers and stand- 
ard of living; on the supply side, all the 
attributes of resources and all the attri- 
butes of culture except for standard of 
living. The equation might be written: 

PS=RQ{TASt) +Es+Tr±F-W , 
or 

RQiTAS,) +E. + Tr±F-W 
S ' 

where the symbols have these mean- 
ings: 

P numbers of people 
S standard of living 
R amount of resources 
Q factor for natural quality of re- 
sources 

T physical technology factor 
A administrative techniques factor 
Sf resource stability factor 
W frugality element (wastage, or in- 
tensify of use ) 

F institutional advantage and “fric- 
tion” loss element consequent 
upon institutional character- 
istics of the society 
P, scale economies element (size of 
territory, etc. ) 

T, resources added in trade 

To most of the elements in this equation 
one cannot presently attach specific, ac- 
curate values in any population study. 
Nonetheless, the general composition of 
the relation involved in the resource- 
adequacy question would seem to be 
described in the equation. 

In the succeeding discussion the com- 
ponent parts of this generalized equa- 
tion will be analyzed briefly. Six steps 
will be taken in this analysis: (1) pres- 
entation of some observed general re- 
lations between numbers of people and 
the physical environment, including 
amount of resources; (2) mention of the 
effect of standard of living as it affects 
the demand side of the equation; (3) 
introduction of certain features of cul- 
ture which affect the supply side of the 


equation; (4) consideration of certain 
dynamic or “feedback” elements, where- 
in density of population in itself affects 
the productivity of resources— i.e., in- 
tensity of demand can and does affect 
the amount of supply; (5) consideration 
of all resource and pertinent culture at- 
tributes as they correlate with demo- 
graphic attributes other than number; 
and ( 6 ) application of the above type of 
analysis to study of the world s popu- 
lation. 

OBSERVED CORRELATION BETWEEN 
NUMBERS OF PEOPLE AND THE 
PHYSICAL ENVIRONMENT 

The first step in understanding pres- 
ent-day resource-poDulation relations is 
very easily taken with the aid of a few 
atlas maps of the world.' An examina- 
tion of them readily reveals the follow- 
ing correlations: 

( 1 ) Concentration of the greater part 
of the world's population in a few re- 
gions (Far East, Indian peninsula, parts 
of southeast Asia, Mediterranean basin, 
western, central, and eastern Europe, 
and eastern United States). These 
densely populated regions generally are 
the sites of the past most productive 
agricultural lands. They usually have at 
least a one-hundred-day growing season, 
a favorable precipitation -evaporation 
ratio, and relatively extensive lands of 
low relief, suitable for unrestricted culti- 
vation. 

(2) Further concentration within the 
heavily settled regions in two types of 
environment, depending upon the prev- 
alent culture: for the dominantly agrar- 
ian cultures of the Middle and Far East, 
concentration within the alluvial valleys 
of the great rivers, where irrigation agri- 
culture has the best opportunity for de- 

’ Such as those in the Encyclopaedia Britan- 
nica World Atlas (Encyclopaedia Britannica, 
Chicago), Goode* s School Atlas (Chicago: 
Rand McNally Co.), or the Oxford Advanced 
Atlas (New York; Oxford University Press). 
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velopment (the valleys of Canges and 
the Yangtze are examples); for the in- 
dustrialized Western cultures, concen- 
tration in those areas where access to 
mineral resources in combination en- 
courages the growth of modem manu- 
facturing and the cities which are based 
on manufacturing, directly or indirectly. 
Coal and iron have been the most im- 
portant resource determinants of this 
type of population concentration in the 
past, but petroleum and natural gas also 
are now commencing to serve industrial 
concentrations which influence popula- 
tion growth. The belt of dense settle- 
ment which extends from French Flan- 
ders through the Low Countries and 
Cermany into Bohemia and Polish Cali- 
cia is an example of the former; the Culf 
Coast region of Texas and Louisiana in 
the United States is an example of the 
latter. Within the United States, Cali- 
fornia’s growing concentration of popu- 
lation has been considered to depend 
mainly on the “amenities” afforded by 
an attractive physical environment ( Ull- 
man, 1954). 

( 3 ) Excepting some islands of devel- 
opment which have parallel environ- 
mental conditions with those of the large 
regions of heavy population concentra- 
tion, the remainder of the world is made 
up of sparsely settled lands. These lands 
are of three main types: (a) The high 
latitude and high altitude environments, 
which have basic similarities. Agricul- 
ture in them generally must cope with 
infertile soils and short, undependable 
growing seasons; forest growth is slow 
or nonexistent; and natural livestock 
ranges are of very low capacity. North- 
ern Canada, Iceland, and the larger part 
of the Scandinavian peninsula offer ex- 
amples of this environment. (6) Arid 
and semiarid environments, generally 
characterized by evaporation potentials 
greater than the precipitation which 
they receive (deficit water budgets). 
The Great Basin of the United States, 
the Sahara, and Arabia, as examples, all 


contain fertile soils and other resources, 
but thus far they have been able to sup- 
port only sparse populations because 
their water resources are so limited, (c) 
The tropical savannas and rain forests. 
Here a combination of infertile soils, 
insect annoyance and destruction, bac- 
terial disease, stubbornly persistent and 
commercially unusable vegetation, and 
fungus decay have discouraged wide- 
spread dense settlement. The southern 
part of the Indian peninsula may be 
considered an exception in this envi- 
ronment, with central Africa and the 
Brazilian Amazon country more typical. 

(4) The sparsely settled parts of the 
world are dotted with cases of denser 
settlement, depending almost entirely on 
local resources. Where water is available 
in arid regions, as in an exotic stream 
like the Nile or the Indus, a strip or a 
spot of dense settlement is certain. 
\^cre commercially exploitable indus- 
trial minerals exist, particularly petro- 
leum (Arabia) or the metals (Great 
Basin of the United States), cases of 
denser settlement also may be found in 
all of these natural environments. 

From these broad observations one 
can draw a few conclusions as to the 
correlation between resources and den- 
sity of settlement: men are to be found 
in numbers only where there is a supply 
of fresh water usable through the tech- 
niques with which their culture has 
armed them; in mature agrarian civili- 
zations numbers are a function of the 
amount of level land in combination 
with the amount of water available; for 
the industrial cultures numbers of peo- 
ple probably have a calculable direct 
relation to the amount and quality of 
industrially usable minerals available to 
an area, particularly iron and coal— how- 
ever, this relationship is obscured and 
probably overshadowed by the techno- 
logical attributes of the prevailing cul- 
tural differences among industrialized 
nations today. Taken the world over, the 
“conditioning” features of the natural 
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environment, which include the thermal 
energy received in the atmosphere* and 
topography, share with resources the 
natural influences on density of settle- 
ment. A glance at any world map of 
temperature and surface configuration 
regions readily shows the direct corre- 
lation between present sparse popula- 
tions and mountain lands and lands 
without a dependable growing season. 

STANDARD OF LIVING AND RESOURCE- 
POPULATION RELATIONS 

The simple relation of resources to 
numbers of people is altered by the qual- 
ity of life which characterizes a social 
group. Most commonly this is referred 
to as the standard of living. It is the first 
of a series of cultural attributes which 
alter the basic relation of P (numbers 
of people ) =: E { amount of resources ) . 
It is the only cultural attribute to be 
entered in the "demand” side of the bal- 
ance. For purposes of resource-popula- 
tion relations, habits of material con- 
sumption are convenient measurements 
of the standard of living. A group which 
has a habitual 3,500-calorie daily diet 
composed of 40 per cent animal proteins 
obviously will have lesser numbers in 
relation to a given food-producing re- 
source than a cereal-eating population 
with a 1,600-calorie diet dependent 
on the same resource. The disparity in 
consumpHon habits may be much great- 
er in demands for fuel, clothing, shelter, 
and material consumption for aesthetic 
or recreational ends. Modern industrial 
nations show ranges in residential elec- 
tricity consumption from 150 kilowatt 
hours to 8,000 kilowatt hours annually. 
Yearly paper consumption may range 
from 25 pounds for one group to 300 or 
more for another. The range is equally 
great for a long list of materials which 
enter daily life— high-strength textile fi- 
bers, metals, building materials of all 
kinds, and many other items. If a com- 

- From insolation or through transfer by the 
air-mass movement system of the atmosphere. 


parison is made between the underde- 
veloped non-industrial nations and the 
industrialized, the range of consumption 
averages is even greater. 

While summary comparative meas- 
urements of the standard of living 
among different nations and different 
social groups are not easily compiled, 
data on average income do give some 
crude measure of the capacity of a social 
group to consume and of its habits of 
consumption. According to the Statisti- 
cal OflBce of the United Nations ( 1950), 
the known range in average annual 
income among the nations of the 
world in 1949 was from $1,453 (United 
States) to $27 (China) and $25 (Indo- 
nesia ) . These figures, and the known dif- 
ferences in consumption rates of both 
food and materials, suggest that one in- 
habitant of the United States may equal 
twenty or more inhabitants of China or 
Indonesia when resource-population re- 
lations are considered. Standard of liv- 
ing thus adds another dimension to re- 
source-population relations. It is not 
possible to consider population-support 
problems in terms of numbers of people 
alone; instead, numbers at a given or 
assumed standard of materials and food 
consumption must enter the calculation. 

CULTURAL ALTERATIONS OF RESOURCE- 
POPULATION CORRELATIONS 

There are four additional attributes 
of culture which may alter the simplified 
resource-population relation, P = R. 
They are technology (including trans- 
portation techniques), territorial extent 
of political jurisdiction, trading rela- 
tions, and the “friction losses” caused by 
institutional inheritance. All of these 
must be entered on the “supply” side of 
the balance. 

Technology 

The history of most technological 
change has been a broadening of the 
supply base of resources, both geograph- 
ically and in kind. Thus, little-lmown 
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minerals of yesterday, like germanium, 
are vital to the technology of today. The 
petroleum resources of Arabia are essen- 
tial to the economic health of Europe 
and Japan, while the United States 
draws uranium, copper, chrome, manga- 
nese, and other minerals from the cor- 
ners of the earth. It is important to 
understand that nineteenth- and twen- 
tieth-century technological history does 
not constitute a story of liberation from 
dependence on resources; it is only a 
liberation from extreme dependence on 
local resources. 

The centers of dense population today- 
are dependent on resources, just as al- 
ways before, but their resource base 
may be in hundreds of localities, sepa- 
rated by many thousands of miles. The 
technology of advanced industrial cul- 
tures like the United States has permit- 
ted them to command resources from 
wide areas, while less advanced groups 
are forced to continue dependence on a 
much more limited area of resource sup- 
ply. A superior culture, like a vigorous 
vegetative growth, can obtain nourish- 
ment from a vvdde area which contributes 
to its size. We can say that a positive 
correlation of resourc'es and size of pop- 
ulation still obtains for technologically 
advanced cultures, even though some 
independence from adjacent resources 
becomes elear. Thus technology does not 
supplant resources but extends the geo- 
graphical reach of the population group 
for resources and accordingly its capac- 
ity to grow. 

Technology also gives value to local 
materials. The much-used example of 
Chinese peasant families burning grass 
for cooking fuel as they sat above great 
underground coal beds illustrates the 
meaning of technology-resource rela- 
tions. Materials are given value as re- 
sources only insofar as technology can 
turn them to the use of people. In a 
sense, the true objective of technology 
is to make the most common materials 
serve as many of man's needs as possible. 


The atmosphere was made a chemical 
resource when commercial nitrogen ex- 
traction became possible. Through tech- 
nology, sea water has become a source 
of metal (magnesium); coal and silicon 
have become fiber resources; and granite 
may be a future source of energy. Thus 
technology can provide depth, as well as 
geographical breadth, to the resource 
base of a culture group. The ultimate in 
depth will be dependence on common 
materials for all major needs, no matter 
how complex the industrial structure of 
the social group. The more advanced the 
technical equipment of a social or politi- 
cal group, the larger the number of peo- 
ple which can be supported from a given 
set of resources. 

Territorial Extent 

Territorial extent of political jurisdic- 
tion also may alter simple population- 
resource relations. Its effects are noted 
mainly in economies of scale and in the 
diversity of resources employed. A group 
large enough in numbers to permit a 
very complex division of labor, and pos- 
sessing a geographically extended terri- 
tory, is likely to possess, employ, and 
exploit a greater diversity of natural re- 
sources than a geographically more re- 
stricted group. A diversity of resources, 
in fact, may lead to a variety of skills 
and encourage a complex division of 
labor. This is certainly true of the United 
States, and it is becoming true of the 
Soviet Union. The same population 
group can take advantage of economies 
of scale which a geographically more re- 
stricted group finds it difficult to organ- 
ize. For instance, there appears to be 
an optimum size on the order of tens of 
thousands of square miles for an electric 
power generating and transmission sys- 
tem depending wholly or partly on hy- 
droelectrical facilities. Efficient man- 
agement of natural water supplies for 
irrigating land appears to require ex- 
tended territory for the most productive 
combination. This is seen especially in 
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arid, semiarid, and subhumid climates. 
The profitable exploitation of some low- 
grade ores also may have a scale attri- 
bute. Given a large enough domestic 
market, large-scale extraction facilities 
become possible, permitting the process- 
ing of low-grade materials. Othei things 
being equal, a large territory like that of 
the United States or the Soviet Union 
can give added value to resources; one 
political jurisdiction permits economies 
of scale which are difficult to achieve 
under several political jurisdictions of 
lesser extent. A large group with geo- 
graphically extended territory can pro- 
duce more in relation to eflFort applied 
to natural resources than a smaller, geo- 
graphically limited group. 

Trading Relations 

Trading relations, by extending the 
resource base of a group of people, 
afford a substitute for size of political 
jurisdiction. These relations usually have 
gone hand in hand with technological 
differences in the past, but they have 
favored the development of local spe- 
cializations and therefore of certain 
scale economies. Trading relations ex- 
plain the concentrations of people in 
Japan, Great Britain, Germany, Belgium, 
the Netherlands, Switzerland, and to a 
lesser extent France and Italy— concen- 
trations far beyond the capacity of indig- 
enous resources. Since they extend a 
population s geographical reach for re- 
sources, foreign-trading relations must 
always be considered an important alter- 
ation of domestic population-resource 
ratios. 

A simple illustration of the effect of 
this cultural factor occurs in Iceland. 
Although that country depends mainly 
on one modest resource, a marine fish- 
ery, trade relations have permitted the 
development of a social group of num- 
ber and economic quality unachievable 
under isolation. The situation of the Ice- 
landic people today can be compared 
with that of Eskimo or other fishing- 


hunting peoples under similar environ- 
mental conditions. 

One can conclude that these cultural 
factors alter natural resource-population 
relations by creating resources from 
physical materials, by extending the geo- 
graphical “reach” of the social group, 
and by permitting economies of scale. 
One must look to technology, territorial 
size of political jurisdiction, and trading 
relations, no less than to indigenous re- 
sources, for explanation of population 
concentrations. 

Geographical Incidence of Three Major 

Culture Factors 

The major areas in which resource- 
population relations thus far have been 
affected by the territorial extent of po- 
litical jurisdiction have been the United 
States and the Soviet Union, although 
the full effects of this circumstance are 
only now coming into force in the Soviet 
Union. By the geographical extent of 
their territory alone, the peoples of both 
countries have opportunities for effi- 
ciency which smaller nations can acquire 
only through the more difficult route of 
trading relations. To a lesser extent, the 
same characteristic has operated in the 
British Commonwealth and in Brazil. In 
these countries, and in any other, this 
factor becomes influential only to the ex- 
tent that a cohesive transportation sys- 
tem exists and operates. Because of 
transport deficiencies, economies of scale 
have never meant much to mainland 
China. Finally, the factor operates only 
in the presence of a moderate density 
of population. Transportation networks 
arise and economies of scale become 
possible only when there are numbers 
of people to be served. Thus Canada and 
Australia have large and diverse territo- 
ries which predispose them to economies 
of scale in resource use, but they have 
profited little from their territories thus 
far because of sparsity of settlement. 

Technology and trade relations have 
operated to a degree all over the earth, 
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but their efiFects have been most pro- 
nounced on resource-population rela- 
tions in the British Isles, in the European 
peninsula, and in Japan. The numbers 
of people in these parts of the earth are 
now far beyond the capacity of local re- 
sources to support without extensive 
trading relations, and therefore without 
extending the natural resource base. 
Particularly for the western European 
countries, technology has brought out 
the latent values of the indigenous re- 
source base of the peninsula in a man- 
ner paralleled few other places in the 
world. The German chemical industry 
is a good case in point, in the way it has 
made use of coal, salt, potash, and a 
few other minerals. Perhaps more than 
for any other nation, the size of Germany 
during the twentieth century has been 
closely related to its technical profi- 
ciency. 

Japan likewise is an interesting case 
of the eflFect of technology and trading 
relations on numbers. In a sense, its his- 
tory offers very nearly a control situation 
to judge the broad effects of technology 
and trade relations. Until the Meiji Res- 
toration in the late nineteenth century, 
Japan existed with very little trade and 
with a centuries-old technology which 
had changed very slowly. The story of 
the nation’s overnight conversion to 
modem manufacturing and trading is 
well known. With this conversion the 
numbers of people in Japan also 
changed. From a nation which had re- 
mained at a relatively stable level some- 
where between 25 and 30 millions for 
about 250 years, Japan commenced to 
grow at a striking rate. It now is three 
times the size of pre-Meiji Japan, and it 
is likely to grow to at least 100 million 
in the near future. The “inflationary” 
effect of technology and trade relations 
on numbers of people possessing a given 
domestic resource base is here clearly 
told. 


Gains and Losses Associated with 

Institutional Inheritance 

Institutional inheritance alone causes 
social groups throughout the world to 
function with varying effectiveness in 
transforming physical materials into re- 
sources and resources into consumers’ 
goods. Economic institutions can favor 
or discourage savings and capital for- 
mation, the appearance of conmetent 
entrepreneurs, the provision of flexible 
and adequate training in skills, co-ordi- 
nated resource development planning, 
and other mechanisms which determine 
the progress of resource exploitation 
and the production of goods usable by 
men. (See Mason, 1955, for a concise 
description of the institutional factor in 
its association with energy resource 
development and use.) These institu- 
tions, which in part may be corre- 
lated with cultural advancement, are 
most effective within the advanced in- 
dustrialized nations. Within countries 
like the United States, Canada, most 
western European nations, Australia, 
Japan, and the Soviet Union, the posi- 
tive operation of these institutional fac- 
tors is most clearly seen. To a lesser de- 
gree, their positive operation also char- 
acterizes countries like Mexico, Brazil, 
Venezuela, and India, which are in the 
process of industrialization and co-ordi- 
nating use of their resources. These fac- 
tors are perhaps least favorable in some 
of the “underdeveloped” lands of low 
population density, like Madagascar, 
Angola, Borneo, and Paraguay. 

These institutions are one of the most 
influential cultural attributes determin- 
ing the effectiveness of resource exploita- 
tion. In a sense, the application of tech- 
nology and the extension of trade de- 
pend on the vigor of these institutions, 
although the institutions themselves may 
differ greatly in form. Not all institution- 
al inheritance represents gain in resource 
use. Nearly all, if not all, societies in the 
world have some institutional and ideo- 
logical inheritances which cause losses 
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in the supporting capacity of resources, 
as compared to the optimum obtainable 
under a given technological stage. The 
incidence of these losses has relatively 
little relation to cultural advancement. 
The industrially advanced nations suffer 
from them as well as the underde- 
veloped. Furthermore, there are collec- 
tive losses from the point of view of the 
world as a whole, as well as from the 
point of view of the individual societies. 

For the world as a whole, the most 
important of these inheritances are po- 
litical boundaries and territorial restric- 
tions, which in many instances prevent 
the achievement of scale economies 
which are known to be possible in large 
geographical units; prevent the move- 
ment of people from the densely set- 
tled, resource-deficient parts of the 
world to the lands which have low ra- 
tios of population to potential re- 
sources; permit artificial restrictions of 
production ( like the United States “soil 
bank”) which are of apparent national 
advantage; and deny to groups possess- 
ing both labor force and requisite tech- 
niques timely access to undeveloped re- 
sources. 

In the same class we must place eco- 
nomic institutions which in the balance 
depress domestic economic benefits to 
social groups as a whole because they 
favor special interests within those 
groups. “Friction” of this kind may 
come in the form of pre-empting facili- 
ties, like storage sites for water, for use 
at levels below full productivity; main- 
tenance of technically obsolete proc- 
esses or procedures; needless “fashion” 
obsolescence of durable consumers' 
goods; depressing initiative toward eflR- 
cient management (e.g., the tenant 
farmer problem); and in other ways. 

In other words, there exists consider- 
able “friction” in the process of matching 
people's needs against the resources 
upon which the world can draw. To the 
political inheritances should be added 
certain social inheritances which con- 


tribute to “friction”— like some customs 
following from religion or other social 
tradition. A good example is the Hindu 
attitude toward the existence of cattle, 
which in effect allows cattle to compete 
with human beings for the product of 
some land and water resources in India. 

THE “feedback” ELEMENTS— EFFECTS OF 

DENSITY OF POPULATION UPON RE- 
SOURCES AND UPON CERTAIN RELATED 

CULTURAL ATTRIBUTES 

Thus far we have considered a static 
correlation of resources and numbers of 
people. That is, density of settlement on 
the earth's surface varies according to 
observable attributes of the physical en- 
vironment. Several facets of culture add 
different and larger dimensions to re- 
sources, but our interest still has cen- 
tered on the numbers supportable at a 
specific standard of living by a given 
t^e and quantity of resource endow- 
ment. This is the effect of resources, in 
whatever dimensions several qualities of 
culture give them, upon numbers of peo- 
ple in specific geographical locations on 
the surface of the earth. At this point 
our “equation” is PS=RT-\-Ea-\-Try in 
which P equals number of people, S 
equals standard of living, R equals 
amount of resources, T equals physical 
technology factor, £« equals scale econo- 
mies element, and Tr equals resources 
added in trade. 

The next step in understanding pop- 
ulation-resource relations is the intro- 
duction of some dynamic elements or 
factors. Density of population in itself 
has some effect on resources and on some 
attributes of culture which in turn influ- 
ence the productivity of resources. In 
other words, population density per se 
may alter both the physical resources 
and pertinent culture attributes in a 
manner which changes the resources' 
capacity to support people. While we 
have few statistical data to measure 
these features, historical information, 
methodical field observation, and carto- 
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graphic analysis give us grounds for 
some qualitative comments. 

The relation of density of settlement 
to resources may be examined in several 
particulars. The resource itself may be 
affected in its stability, productive life, 
and quality; the affected culture attri- 
butes are intensity or completeness of re- 
source use (the wastage element) and 
administrative techniques, or the type 
of management. All of these appear to 
be correlatable with density or sparsity 
of settlement, and they all affect the 
“supply” side of the balance. 

The density of settlement here con- 
sidered is not that of numbers of people 
per unit of area. Instead, it is that of 
population as related to the employed 
resources upon which the social group 
depends. This relation may or may not 
coincide with geographical or areal 
density of settlement. A high population- 
resource ratio may be found in many 
regions with geographically sparse pop- 
ulation, and employed and potential re- 
sources differ. (Potential resources are 
those natural resources which may be 
considered employable with the use of 
the most advanced, economically proven 
technology of the world, although not 
actually employed at the time in ques- 
tion. ) China in the past has had a high 
ratio of population to employed re- 
sources. On the other hand, the ratio of 
population to potential resources was 
and presumably still is somewhat lower. 
Population-resource relations are here 
limited to those which concern resources 
employed under the culture existing in 
the area during the period treated. 

Stability, Productive Life, and Quality 

of the Resource 

Resource stability is a consideration 
particularly applicable to those re- 
sources which can endure near-perma- 
nent exploitation under proper manage- 
ment. Soil, water, forests, range lands, 
fisheries, and other animal life are the 
principal resources of this type, com- 


monly referred to as the “renewable” re- 
sources. These also are the resources 
which have been used longest by men, 
and about which there is abundant his- 
torical evidence. The ideal management 
for these resources is “sustained-yield” 
production, whereby the resource is so 
maintained that it will continue in pro- 
duction at an optimum level indefinitely. 
Such management is particularly diffi- 
cult for the renewable resources because 
their natural productivity varies, some- 
times within a wide range. Most renew- 
able resources respond to the vagaries 
of climate, particularly of precipitation, 
and to a certain degree also of tempera- 
ture. At the same time, the human needs 
for production from the resources are at 
best a constant, and more likely an 
ascending, curve. Here we have the 
basis of one of the most frequently re- 
curring resource-population problems: 
a capricious physical environment, but 
unchanging or increasing human needs. 
Most societies have attempted to meet 
the problem by coping with the environ- 
ment rather than by adjusting human 
needs. In this process of adjustment, 
density of settlement has played an im- 
portant role, although not always a con- 
sistent one. 

Paradoxically, the most stable re- 
sources have been observed not under 
the conditions of dense or sparse settle- 
ment but where (and at times when) 
moderate to high densities prevail. The 
instability of the soil and forest resources 
of the United States during the last part 
of the nineteenth and the first part of 
the twentieth centuries exhibited the 
tendency of a social group with abun- 
dant resources to regard all of them as 
expendable. During this period the 
known abundance of unoccupied land 
containing a measure of naturally stored 
plant nutrients encouraged the “mining” 
of soils in many parts of the United 
States. While other factors certainly con- 
tributed, relatively sparse settlement 
made the development of new territory 
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and farms on virgin land more tempting 
than the development of new manage- 
ment techniques for erosion-susceptible 
lands. The story of forest exploitation 
in the United States during the same 
period is even more striking. Because 
of the great abundance of forested land, 
the productivity of millions of acres was 
seriously impaired by poor cutting prac- 
tices, burning, and odier wasteful events. 
For a long period future needs seemed 
so distant to a relatively small popula- 
tion that sustained yield for the renew- 
ables had little attraction. In a land 
weighted with the problems of com- 
munication and transportation imposed 
by distance, the need for rapid devel- 
opment seemed much more important. 

In different ways, parts of this story 
have been mirrored in Australia, Africa, 
South America, and the Soviet Union. 
Sparse settlement has been accompanied 
by exploitation which impaired the pro- 
ductivity of the renewable resources, in 
some cases making them locally barren. 

We do not know at exactly what 
stage of settlement density resource 
management practices tend to favor the 
maintenance of more stable renewable 
resources. It is apparent that the United 
States entered into this stage in the 
1930's and is still adjusting its manage- 
ment in the direction of more stable re- 
sources. Notable progress has been made 
since that time in both agriculture and 
forestry, although the transition is not 
yet complete, as shown in the unstable 
dry-farming of some semiarid lands. 

This stage also is exhibited in western 
European countries and in Japan, where 
the adjustment toward stable renewable 
resources has become much more com- 
plete than in the United States. In this 
stage soil erosion is rare, dependence 
on fertilizers for agricultural production 
exceeds dependence on naturally pro- 
vided plant nutrients, sustained yield is 
applied widely to biotic resources used 
in the economy, and waters are care- 
fully controlled in settled areas. As long 


as population density does not increase 
in relation to resources— because of mi- 
gration, absence of natural increase, im- 
proved techniques of exploiting re- 
sources, extension of trading areas, or 
for other reasons— stable resources are 
the normal expectation for a social group 
having a moderately high density of 
population.* This appears to be illus- 
trated in the histories of several western 
European countries, including Germany, 
France, the Netherlands, Belgium, the 
Scandinavian countries. Great Britain, 
and Switzerland. Japan also is a case in 
point. 

However, if population densities move 
very high without the relief of demo- 
graphic, technical, or trading outlets, the 
stability of renewable resources again 
appears to be affected adversely. Such 
undoubtedly was the case for mainland 
China for many decades. The same tend- 
ency has been shown in the past in India, 
Iran, Greece, Italy, and other Mediter- 
ranean lands. It is difficult to separate 
the effects of political instability upon 
the deterioration of resources from those 
of population pressure. An example may 
suggest the correlation between density 
and resource stability at this stage. 

There can be little doubt that popula- 
tion pressure in China forced agriculture 
into topographic situations and climatic 
environments which were not suited to 
continued intensive cultivation. Eroding 
lands on a grand scale resulted during 
droughts. Population pressure also 
forced the collection of forest products 
in a manner which progressively short- 
ened the wood-growing cycle, greatly 
reduced forest land productivity, and 
contributed further to erosion. These 
conditions contributed to the sediment 
loading of streams; in turn, aggrading 
lower channels increased the flood 

3 Statement of the numerical meaning of the 
generalized terms applied to population density 
here has been avoided because no satisfactory 
summary means exists to integrate varied re- 
sources into a total which can be compared 
with population numbers. 
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hazards and reduced the productivity 
of the normally stable alluvial lands of 
the lower valleys— the centuries-old 
heart of the Chinese economy. Perma- 
nent or lasting loss of productive sec- 
tions of the renewable resources and 
sharply fluctuating production from the 
remaining resources characterized that 
very densely settled country. Excessively 
high population-resource ratios in this 
instance resulted in resource instability. 

To a degree, productive life and qual- 
ity of resources are implied in comment 
upon resource stability. However, a few 
additional comments are specifically ap- 
propriate to these characteristics of re- 
source use. 

For any “funded” resource (those not 
renewed by life or weathering proc- 
esses), it is obvious that greater num- 
bers of people decrease the life of an 
employed resource, other things being 
equal. It is also clear that as the intensity 
of use increases under population pres- 
sure, the actual service of the resource 
is greater, considering salvage, working 
of small mines or other small production 
units, etc. The conditions prevailing in 
Japanese coal mining are a good ex- 
ample. Thin, deep-lying, faulted, and 
otherwise broken seams, sometimes of 
low quality, are parts of working mines 
in Japan. Their counterparts in the Unit- 
ed States are scarcely touched. Thus in- 
tensity of use does help to extend the 
useful life of the funded resources, but 
the employment of such marginal pro- 
duction is only a temporary alleviation 
to the accelerated use of a funded re- 
source which accompanies increasing 
densities of population. 

Water illustrates best the effect of 
numbers of people upon productive life 
and quality of a resource. Under given 
conditions of supply, the highest qual- 
ity is generally that of the unused re- 
source or the resource of the sparsely 
settled area. Because water is a conven- 
ient waste carrier, because micro-organ- 
isms survive and grow in it, and because 


it is a solvent for a number of minerals, 
water quality almost always has deteri- 
orated as density of population in- 
creased in an area. While modem tech- 
nology occasionally has effected a re- 
versal of water conditions, the world as 
a whole shows a remarkably high posi- 
tive correlation between density of set- 
tlement and decline of water quality, 
whether by bacterial pollution from resi- 
dential waste, addition of organic or in- 
organic foreign materials by industry, 
mineralization through irrigation use, or 
sediment addition from eroding lands. 

Under those conditions of population 
pressure (or sparsity) which have affect- 
ed the stability of the land and biotic re- 
sources, the Hfe of water resources at 
a given level of use has also been affect- 
ed. This has been most commonly illus- 
trated in the shortened life of storage 
sites where heavy sedimentation became 
part of the altered regimen of a stream. 
Conservation storage for consumptive 
use or energy production becomes in- 
effective as accumulated sediment leaves 
less space for water. While a certain 
amount of water continues to be avail- 
able from runoff, the useful life of part 
of the water resource is shortened by 
population conditions which favor erod- 
ing land. 

Intensity of Resource Use and Consump- 
tion Habits 

Two attributes of culture which affect 
the capacity of resources show some cor- 
relation with density of population: the 
intensity of use and the type of admin- 
istrative technique or management. 
Some statistical data (where they are 
available ) give indications of the inten- 
sity of resource use. Per capita amounts 
of agricultural land, forest land, and 
data on unit area production in agricul- 
ture suggest the intensity of land use. 
The fact that Japan had about one-fif- 
teenth as much cultivated land per 
capita as the United States in the 1950’s 
(about 0.16 and 2.5 acres per capita) 
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suggests that Japan uses its agricultural 
land more completely than me United 
States, which is the case. The same indi- 
cation is given by data on the unit area 
productivity of Japanese farms (which 
hold world record yields for some crops, 
e.g., rice), by the ratio of irrigated area 
to total cultivated area, and by the per- 
centage of multiple-cropped land. How- 
ever, conclusions on the intensity of re- 
source use may be safely derived only 
by supplementing the statistical data 
normally gathered with competent spe- 
cial field observation. The manner in 
which a social group uses the materials 
it has in everyday family life is a good 
indicator. Few statistics are to be found 
on such matters. 

It is obvious that the denser the settle- 
ment, the more complete the use of re- 
sources, assuming a given stage of tech- 
nology and a given standard of living. 
While the imprint of population will 
show on all resource use, file best illus- 
trations come from the food-producing 
resources. These resources, and particu- 
larly the agricultural lands, have been 
significant in all societies of any size in 
nearly all ages. Differences in the use of 
cultivable lands which distinguish the 
lands of high-density settlement from the 
lands of lesser density are here used to 
illustrate the correlation between num- 
bers of people and intensity of resource 
use. 

The best illustrations occur in Japan 
and China, where aggressive and vital 
peoples have been faced with the prob- 
lems of high population density for cen- 
turies. The cultivation of these lands, 
by comparison to that of the Western 
Hemisphere or even some European 
countries, has the following characteris- 
tics: (1) Wherever engineering knowl- 
edge has permitted and water supply 
was available, lands have been irrigated. 
Discovery of the vastly superior yields 
under irrigation, even in humid climates, 
was made long ago in the densely settled 
sections of the Far East. (2) Wherever 


possible, cultivable land is multiple- 
cropped, making full use of the actual 
growing season. (3) To the full extent 
that materials are available, fertiHzers 
are placed on the land. The Far Eastern 
habit of collecting night soil and apply- 
ing it to crops is nothing more than a 
search for all the potential fertilizing 
materials. (4) Land is used sparingly 
for the support of livestock. Production 
of human food through hvestock con- 
versions (i.e., meat or dairy products) 
is avoided in favor of direct consump- 
tion of crops by human beings. (5) 
Crops with high calorie yields per unit 
area are favored. This is one reason for 
the popularity of rice in the Far East 
and for the production of maize, sweet 
potatoes, millets, and sorghums on sites 
not suited to rice. Production of suflB- 
cient calories is the usual problem of a 
people living close to the margin of its 
food resource productivity. The popu- 
larity of high-calorie crops therefore has 
been a natural evolution. (6) Cultiva- 
tion generally extends onto lands con- 
sidered poorly suited to agriculture un- 
der sparser settlement. Examples in 
Japan are the tilling of steep hillsides 
(usually through terrace preparation), 
planting of beach sands, and cropping 
of floodways. Few places naturally fiat 
enough for cultivation ( or suited to arti- 
ficial levehng) are ignored. Land-use 
management is sparing in the use of 
cultivable lands for purposes other tlian 
agriculture. Roads and housing, where- 
cver possible, are kept on the land of 
poorest agricultural quality in a locality, 
like the hill borders of a fiood plain in 
Japan. Farm management also is effi- 
cient in use of the land. There are few 
idle field borders; even the dikes be- 
tween irrigated fields customarily are 
planted during the growing season, and 
roadsides as well. 

The impression given by these attri- 
butes of land use in the densely settled 
countries has been vividly summarized 
by Archibald MacLeish (1936): 
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In other countries a farm is meadows and 
a wood lot and a comer that the plow leaves: 
room to turn about and time to turn about 
in. In Japan a farm is as rigid and tight 
a thing as a city lot— a patch here and a 
triangle here and a square or so somewhere 
else; every road comer of land diked and 
leveled oflF even though the growing surface 
is less than a man’s shirt; every field soaked 
with manure and worked and reworked as 
carefully and as continuously as a European 
farmer works a seedbed . . . nothing thrown 
away, nothing let go wild, nothing wasted. 

All these characteristics of farming 
contrast with practices prevailing in 
lands of sparser population. For the 
United States in the past one might very 
well take the opposite of each of the land 
use attributes which were set down for 
Japan and China. There has been a tend- 
ency to depend on natural fertility of the 
soil; irrigation until recently was con- 
sidered appropriate only to arid environ- 
ments; animal conversion is favored by 
comparison to direct use of high-calorie 
crops; multiple-cropping generally is not 
economic; and so on. Parallels to United 
States practice could be found in Can- 
ada, Argentina, and Australia. 

The description of how agricultural 
resources are used carries some implica- 
tions about the characteristics of con- 
sumption under conditions of dense pop- 
ulation. Minimal animal conversion of 
crops and concentration upon high-cal- 
orie crops could not be undertaken with- 
out corresponding adjustments, or will- 
ingness to adjust, by consumers. This is 
typical of the densely settled lands. 
Diets generally have been designed with 
a mineral protein, minimal animal pro- 
tein, and low ( but sometimes adequate ) 
protective food content. The diets are 
relatively high in calorie-producing 
foods by comparison to the protein and 
protective food intake. At the same time, 
they are low-calorie diets by comparison 
to those of countries or societies with 
higher ratios of resources to people. The 
daily diets of the people of Japan, for 


instance, have probably been within the 
2, 200-2, 500-calorie range per person for 
many years. In the United States, on the 
other hand, a 3,300-calorie average pre- 
vails.^ 

Diet indicates one characteristic of 
consumption in the densely settled 
lands. Consumption of food and materi- 
als is adjusted (on the average) close to 
the minimal needs of the individual un- 
der the physical circumstances which 
prevail. For instance, both fuel con- 
sumption and housing space are low in 
the densely settled country. The average 
Japanese, for instance, has one-third the 
housing space of the average American. 

There are other characteristics. Only 
low initial wastage is tolerated. When a 
tree is cut in a country like Japan, China, 
India, or Italy, the bark, limbs, and even 
the roots and needles are put to use as 
a matter of habit. Salvage is very care- 
fully and consistently practiced by the 
people. Again Japan may serve as an 
example. 

Most Japanese become conscious of con- 
servation in their childhood. Even fami- 
lies in relatively comfortable circ'umstances 
teach their children at meals to clean every 
grain of rice from the bowls. No person with 
good manners would think of doing other- 
wise. Children from the more humble fami- 
lies, who constitute a large proportion of 
Japan’s population are drilled in consei-va- 
tion even more unceasingly. It is they who 
are sent to glean animal dung from the 
streets for the home garden ... to clean up 
the carpenter s shavings and sawdust, or to 
pick the unbumed bits of coal out of the 
railroad or factory cinder piles. They gather 
the few papers and tins which may have 
been left at the roadside, and they arc 

4 Tlu* 1951-52 daily average food supply per 
person entering the American home was esti- 
mated to be 3,225 calories, excepting alcoholic 
beverages. About 90 calories per person should 
be added from alcohol, making the total food 
available at the place of consumption 3,315 
calories per day. Wastage is included in these 
totals and should be deducted if net actual con- 
sumption is sought (Dewhurst et al.^ 1955, 
p. 156). 
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taught how carefully all inedible kitchen 
materials must be saved to be placed on the 
squash or eggplants of the back yard. Every 
child learns that nothing is wasted in a Japa- 
nese house or on the Japanese street (Acker- 
man, 1953, p. 490). 

Population Density and Resource 

Management 

Administrative techniques and con- 
cepts of management vary greatly with 
culture. Any attempt to suggest correla- 
tion between numbers of people and re- 
source management therefore must iso- 
late clearly the assumptions and specific 
situations under which it applies. Man- 
agement in itself is a cultural reaction 
to the situation of the social group, since 
the group appraises the physical envi- 
ronment in which it lives and the tech- 
nological assets at its command. 

Management of resources may have a 
variety of objectives, including maxi- 
mum short-term output, maximum long- 
term output, stablization of output, im- 
provement of resource quality, territorial 
development, creation of employment 
opportunities, or still other objectives. 
Even from the point of view of groups, 
any one of these objectives may be pres- 
ent, or prevail. 

The attributes of resource manage- 
ment which would seem to have some 
correlation with different densities of 
population are degree of public or pri- 
vate control over management, the 
application of planning or collective 
foresight, and the centralization or de- 
centralization of administration over re- 
source development and production. 

Such correlations at present are im- 
perfectly understood, but they obviously 
exist. Generally speaking, the land of 
sparse settlement has favored a high de- 
gree of control for private management 
and is apt to be concerned about short- 
term maximum output rather than long- 
term output; application of collective 
foresight has little stimulus, while terri- 
torial development and the creation of 
employment opportunities'^ are favored 


objectives in resource management. 
Management in a situation of sparse set- 
tlement tends to be decentralized. This 
description certainly fitted the United 
States of almost the entire period from 
the time of first settlement to 1930. It 
fits Canada; it may be applied to Brazil 
and other South American countries, and 
to parts of Africa. The public-land policy 
of the United States and its prevailing 
forestry practices during the period 
mentioned were perfect illustrations of 
management within a society which had 
a high ratio of resources to population. 
The ideal was maximum short-term out- 
put and the most rapid possible territo- 
rial development with a minimum of 
public management responsibility. 

On the other hand, dense settlement 
tends to be accompanied by the appli- 
cation of collective foresight, a higher 
degree of public (i.e., governmental) 
control over management, greater cen- 
tralization of administration, and more 
concern for long-term maximum output. 
Almost every western European country 
illustrates this tendency, and the United 
States of the mid-twentieth century has 
been unable to escape it. Indeed, the 
United States of 1933-50 moved rapidly 
in the direction of this management pat- 
tern. Japan is an excellent example of 
the emergence of management charac- 
teristics of this kind. 

An illustration of the meaning of these 
differences of management may be 
taken from forestry. Under the concepts 
of forest land use which prevailed in the 
United States for many decades, owner- 
ship of the forest land brought with it 
the right to use the land and trees in any 
way suited to the owner s taste or habit, 
including the destruction of the property 
if he so wished. In Japan, on the other 
hand, no forest landowner has had such 
control over his property, at least since 
1907. Under national laws a Japanese 

s Provision of land for farmers desiring prop- 
erty ownership is here considered one form of 
creating employment opportunities. 
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prefectural government administration 
may take over management of a private 
forest property considered to be man- 
aged poorly by the private owner.® 
\^ile an owner does not lose title to net 
proceeds from his property, he does not 
have the choice of doing whatever he 
wishes with his land. 

Correlations of population density and 
type of resource management must cov- 
er some apparent exceptions. China, for 
instance, has been a densely settled 
country for centuries. Yet within the 
twentieth century many of its resources 
were managed with httle planning or 
foresight, and little public control over 
management appeared anywhere in the 
country. However, this could not be con- 
sidered a contradiction of the tendencies 
here described, for China had few of 
the management characteristics of a 
sparsely settled land except the extreme 
decentralization of management. With a 
confused and somewhat anarchical gov- 
ernmental structure (in practice), the 
development of a strong public hand in 
resource management could hardly be 
expected nationally, even though the 
incentive for such action was very great. 
But there were within China some re- 
gional examples of careful public con- 
trol, as on the famous Min River delta 
irrigation system in Szechwan. In a 
sense, these fitted the pattern of man- 
agement for a densely settled country. 
Under a tightly organized national gov- 
ernment, the national aspects of resource 
management are known to be changing 
already within China. 

The case of the Soviet Union also may 
seem an exception, since it appears (at 
least popularly) to be a country with a 
relatively sparse settlement. Actually, 
the Soviet Union has had three lands, a 
densely settled west and sparsely settled 
Arctic and middle-latitude Asiatic sec- 

® Forest Law No. 43 of Japan, amended in 
1911, 1939, 1943, 1946, 1947, 1948, and 1950. 
Also the Afforestation Temporary Measures 
Law (No. 150), 1950. 


tions. The resource-management pattern 
which has evolved for Soviet resources 
since 1918 is one which might be ex- 
pected for the densely settled European 
and Caucasian parts of the Union in the 
presence of a well-organized national 
administration. The superposition of this 
type of management on relatively empty 
Soviet Asia is the same phenomenon as 
the refiection of United States resource- 
management trends in Alaska. Manage- 
ment, therefore, is not to be correlated 
with density of population within a 
given area but with density of popula- 
tion within the dominant section of the 
political unit to which the area belongs. 
With this in mind, the resource-manage- 
ment pattern of the Soviet Union does 
not appear to be an exception to the 
tendencies described above. 

The management associated with 
population densities of the higher order 
generally tends to minimize or eliminate 
practices which tolerate wastage from a 
public point of view. This management 
tends also to institute the gains and 
economies which can be obtained from 
integrated planning and management of 
resources; it encourages long-term sta- 
bility; and it tends to lengthen the pro- 
ductive life and long-term production. 
However, it may reduce the immediate, 
or short-term, productivity. Other things 
being equal, the dense settlement tends 
to introduce management directed to- 
ward a higher long-term productivity for 
the resources of a social group. 

FURTHER DYNAMIC RELATIONS: CORRELA- 
TION OF RESOURCES AND PERTINENT 

CULTURE ATTRIBUTES WITH DEMO- 
GRAPHIC ATTRIBUTES OTHER THAN 

NUMBER 

In the foregoing discussion the only 
demographic attributes used in analyz- 
ing the relation among resources, cul- 
ture, and population have been numbers 
of people and standard of living. As 
other demographic attributes are exam- 
ined, further correlations may be ob- 
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served. Where available resources and 
their productivity per capita differ, one 
may expect covariance to be shown be- 
tween resources and health features, age 
classes, mortality and birth rates, rates of 
natural increase, migration, and employ- 
ment, separately or severally. 

Past analysis has not supported a di- 
rect correlation between employed re- 
sources and each of these demographic 
attributes, and it may be difficult and 
pointless at any time. There appears to 
be little doubt that per capita produc- 
tivity of resources is a component in the 
variation of each of these attributes 
among different social groups in the 
world. However, covariance is most di- 
rectly shown when the functioning econ- 
omy of the group is examined as a whole, 
including the component of natural re- 
source availability and productivity. In 
particular, the extension of the resource 
base through participation in the inter- 
national trade community and the stage 
of technology characterizing a group 
must be considered in combination with 
resources for the supplement or multi- 
plier which must be reckoned for the 
local resource base. 

To illustrate such analysis and corre- 
lation, one may divide the major settled 
sections of the world into four types of 
area. The main distinctions are those of 
technology and population-resource ra- 
tios. Since the more important geo- 
graphical expressions of culture corre- 
spond with political units rather than 
with features of the natural environ- 
ment, the units of these four types are 
the countries of the world. On the one 
hand are the industrially organized tech- 
nology-source areas, like western Eu- 
rope and Anglo- America; on the other 
are the technology-deficient areas, like 
India, China, and most of Africa. (The 
technology-source areas are those where 
a general advance of technology is tak- 
ing place under the stimulus of indige- 
nous invention; the technology-deficient 
areas are those which are advancing— 


if at all— by borrowing or adapting tech- 
nology from the source areas. ) Each of 
these may be divided into two subtypes, 
those having a low ratio of population 
to resources and those having a high 
ratio of population to resources. Thus 
there are technology-source areas with 
a relatively high ratio of population to 
employed and potential resources ( west- 
ern Europe, Japan), technology-source 
areas with a low ratio of population to 
resources (Canada, United States, Aus- 
tralia), technology-deficient areas with 
a high ratio of population to potential 
and employed resources (India, China, 
French North Africa), and technology- 
deficient areas with a low ratio of popu- 
lation to potential resources (central and 
east Africa, Latin-America, southeast 
Asia ) . 

Where the employed-resource base is 
meager (and unrelieved by trade or 
technical advancement), the classical 
pattern in the past has been the one de- 
scribed for non-industrialized countries 
of dense population: high birth and mor- 
tality, low rates of natural increase, a 
predominance of the younger age class- 
es, and lessened individual vigor be- 
cause of the level of nutrition. There is 
strong incentive toward emigration, 
given an opportunity to emigrate, be- 
cause underemployment is a chronic 
characteristic of the society. Actual mo- 
bility, considering the mass, however, is 
low. This is the pattern today for the 
technology-deficient areas having a high 
ratio of population to potential and em- 
ployed resources. 

The technology-deficient areas with a 
low ratio of population to potential local 
resources may exhibit some of the same 
characteristics as the dense population 
countries, reflecting their technical in- 
ability to make use of the resources 
which are at hand. This is well illus- 
trated in Africa. On the other hand, the 
social groups within countries of this 
type would seem to have a somewhat 
different demographic pattern, consid- 
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ered over broad areas. They have shown 
high birth rates, moderate to high death 
rates, and moderate to high rates of 
natural increase. Health problems exist 
in major proportions, although health 
deficiences resulting from poor nutrition 
on the whole are less prominent than 
in the technology-deficient dense popu- 
lation areas. Incentives to migration still 
exist, in response to local conditions, and 
mobility on the whole would seem to be 
rather high. These areas have some at- 
traction for emigrants from the dense 
population areas, but because of capital 
scarcity and technology deficiencies 
their capacity for absorbing numbers of 
immigrants is relatively low. 

The more advanced industrial areas 
or countries, here labeled ‘‘technology- 
source areas,” show a still diflFerent pat- 
tern of these demographic characteris- 
tics. Low death rates appear to be the 
outstanding characteristic of their demo- 
graphic past, but they also exhibit low to 
middle-range birth rates, low to moder- 
ate rates of natural increase, high ratios 
of adults to children, and a relatively 
healthy population. The chief diflFerence 
between the lands having abundant re- 
sources and those having a high ratio of 
population but advanced technology 
would appear to be in the recentiy 
higher birth rates of the former, with 
corresponding higher rates of natural 
increase. A difference in migration char- 
acteristics also appears. The resource- 
abundant areas have a high degree of 
internal mobility, while the high popu- 
lation areas (mainly western Europe 
and Japan) show more tendency to mi- 
gration to other countries or continents. 

Even such general observations on the 
correlation of resources and natality, 
mortality, migration, natural increase, 
and health give some basis for later im- 
portant conclusions. We are concerned 
here with the basic elements in the 
dynamics of population history. While 
the presentation of detailed statistical 
evidence is needed to give a full pattern, 


superficially it appears that the correla- 
tions between these demographic attri- 
butes and technology are closer than the 
correlation with resource conditions. 

The ready correlation between popu- 
lation dynamics and technology, which 
obscures the correlation with resource 
conditions, may be more apparent than 
real. Technical advancement has given a 
social group not only the power to con- 
vert potential resources into employed 
resources but also the power to extend 
the group’s reach to resources beyond 
the group’s own immediate territory. 
Thus the technologically advanced but 
domestically resource-poor countries are 
not actually resource-poor when their 
ability to command food and materials 
in trade is considered. Technical pro- 
ficiency has given a group the capacity 
to extend its resources both in depth 
within its own territory and extraterri- 
torially, as previously observed. Consid- 
ering the world trade community in 
peacetime operation, there has been no 
resource-poor but technically advanced 
country. 

APPIJCATION OF RESOURCE ANALYSIS 
TO POPULATION QUESTIONS 

The attributes of resources and cul- 
ture discussed above give at least a par- 
tial checklist for evaluating two impor- 
tant demographic questions: methods 
of making population projections and 
methods of estimating resource ade- 
quacy. The validity of Malthusianism or 
other deterministic concepts of resource- 
population relations is a specialized part 
of the latter question. 

Resources, Culture, and Projections 

Viewed both from a theoretical point 
of , view and from the experience of his- 
tory, the most direct response by num- 
bers of people to resource conditions is 
under conditions of trade isolation, min- 
imal standards of living (near the sub- 
sistence level), and little flexibility in 
technology. Under these conditions flue- 
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tuations in the natural productivity of re- 
sources have had immediate and some- 
times violent eflFects on the numbers of 
people dependent on a given set of re- 
sources. These conditions and eflFects 
have been most pronounced among the 
agrarian societies of Asia (and Africa, 
to a lesser extent) as productivity of the 
land fluctuated from drought, flood, 
pests, permanent erosion or sedimenta- 
tion injury, or other changes in the phys- 
ical and biotic environment. In periods 
of low productivity the immediate ef- 
fects on numbers of people come 
through starvation and migration, as 
classically illustrated in China and on 
the Indian peninsula many times. 

The opposite situation is equally clear. 
As there are departures from these ele- 
mental conditions for social groups, 
there are intervening "cushions” which 
soften the impact of resource changes 
upon numbers of people dependent 
upon those resources. Where resources 
for a period have permitted high stand- 
ards of consumption, where extensive 
trading connections have become nor- 
mal, or where the society has an alert 
technical component, fluctuations in nat- 
ural productivity have a lessened eflFect 
on numbers of people. Fluctuations ( or 
a downward trend) in natural produc- 
tivity of resources may be reflected in a 
lower standard of living; they may elicit 
technological eflForts or increased efforts 
toward trade. Where one or all of these 
factors afford a cultural “cushion,” re- 
source changes may be reflected only in 
an upward trend of the population curve 
during productivity improvements. De- 
clines in resource conditions tend to be 
absorbed by the cushions, with little visi- 
ble effect on numbers. 

A good illustration of the effect of a 
resource change under these conditions 
occurred in the 1933-38 “dust bowl” 
conditions on the Great Plains of the 
United States. Severe declines in the nat- 
ural productivity of the cultivable and 
grazing lands of the plains were fol- 


lowed by declines in standard of living 
for those most directly affected and by 
the application of technology to prob- 
lems created by prevailing methods of 
occupancy. Severe as the dust bowl dam- 
ages were physically, their net effect on 
numbers of people in the United States 
was probably very slight, both immedi- 
ately and for the long term. Standard of 
living and technology effectively cush- 
ioned the impact of a natural event 
which would have had famine results in 
the China of the same day. 

The meaning of these relations for 
population projections is easily outlined. 
As social and economic organization de- 
velops for any particular region or group 
of people, the isolation of resource-pop- 
ulation ratios becomes increasingly diffi- 
cult, and with it demographic projec- 
tions which depend partly upon resource 
estimates. The uncertainty which at- 
tends estimates of resource effectiveness 
for modern nations is emphasized by 
( 1 ) an imperfect understanding of the 
impact and even the direction of change 
which eventually will result from the 
overlap of many extraterritorial spheres 
of interest in resources; (2) our present 
inability to predict the exact temporal 
progress or the type of technical change 
in a society, even though we now can 
ascertain the direction of change and 
something of the general rate; and (3) 
our inability to appraise the meaning or 
limits of increasing appetites for material 
consumption on the part of social groups 
throughout the world. We can reason- 
ably say that the culture variables at 
this time appear of dominant importance 
in the projection of relations between 
resources and numbers of people. 

All three of the major culture attri- 
butes affecting resource supply show 
traits of rapid change. Trade relations 
may be subject to very rapid change, 
responding to intranational or interna- 
tional political events. Perhaps the most 
constant feature is the direction of 
change in technology, which during this 
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century has been constantly in the di- 
rection of more efficient use of re- 
sources and materials. However, ‘‘break- 
throughs” like those on nuclear fission 
and fusion may accelerate the rate of 
technical change unpredictably. 

Standards of consumption also have a 
certain stability, considered on a group 
basis. While individual rates of con- 
sumption may vary considerably (as in 
wartime), the habits of group consump- 
tion, all products taken into account, 
generally have a consistent per capita 
trend in one direction or another. The 
sharpest fiuctuations appear to be the 
temporary upward departures of war- 
time economies. Taken over a long peri- 
od, the consumption rates for industrial 
nations in this century generally have 
had an upward trend. The non-industrial 
“Malthusian” populations have undoubt- 
edly shown a downward tendency in 
per capita materials consumption. 

In sum, resource data are of value in 
judging the accuracy of projections for 
non-industrialized societies; in them the 
relation of resources and numbers of 
people is at its simplest. For the more 
advanced cultures and social groups 
who participate in world trade, resource 
data are meaningful only in proportion 
to the accuracy of knowledge about the 
direction of change in technology, stand- 
ards of living, trade relations, and other 
pertinent cultural features. Such knowl- 
edge is not accurate at the present time. 
For advanced cultures, therefore, the 
resource-adequacy check on population 
projections has very limited usefulness. 

Analysis of World Resource Adequacy 

and Validity of Deterministic Theories 

Consideration of resource-population 
relations inevitably ends in a summation 
of curves representing the dynamics of 
world population, the advance of tech- 
nical si^s, and the deteriorating earth. 
Since the days of Mai thus the resultant 
of these curves has been interpreted in 
two principal ways: an open-ended view 


of the future, which stresses the capacity 
of technical advance to overtake both 
population increase and deteriorating 
earth resources ( Mather, 1944; Kellogg, 
1949; Eldridge, 1952), and the Malthu- 
sian, or neo-Malthusian view (Osborn, 
1948; Cook, 1951; Vogt, 1948; Huxley, 
1956; Political and Economic Planning, 
1955). These views necessarily become 
distilled into generally optimistic or pes- 
simistic outlooks on the future of human 
society when they are translated into 
public consciousness. 

Actually, the neo-Malthusian view or 
statements of the opposing position often 
are misleading in their simplification. It 
should be obvious from knowledge of 
biology that there are theoretical size 
limits to the total population which 
might be fed and settled on the face of 
the earth. ( Deevey, 1956, offers an inter- 
esting fresh approach to the means of 
calculating the theoretical limits.) It 
should be equally obvious that the pres- 
ent-day population has not approached 
those theoretical limits, whatever they 
may be.*^ 

On the other hand, there are very 
important existing regional population 
problems for which application of the 
neo-Malthusian view would appear to 
be fully justified. Examination of world 
data on diets (a good indicator of re- 
source adequacy) gives convincing evi- 
dence of the influence which resource 
availability must have upon numbers of 
people and other demographic attri- 
butes in the technology -deficient areas 
with a high ratio of population to re- 
sources. All these areas have a diet close 
to the minimum needed for subsistence. 
(China, Korea, India, Egypt, Java, Pak- 
istan, and a number of smaller countries 
all have a daily average per capita in- 

A number of estimates of the theoretical 
carrying capacity of the earth have been made 
in the past. They range from twice to about six 
times me earth’s present population of 2.5 bil- 
lion. See Boerman ( 1940), Penck ( 1941), Sal- 
ter (1948), Mukerjee (1940). 



640 


The Study of Population 


lake of less than 2,400 calories. See 
United Nations, Population Division, 
1 953, p. 402. ) Where diets of 2,500 cal- 
ories or less exist in technology-deficient 
countries with high population-potential 
resource ratios, it is probably safe to 
assiimt' that some Malthusian “controls” 
exist or may become eflFective at any 
time. The most ominous thing about the 
world resource-population position is 
that about half the people of the world 
are to be found in countries which may 
be dc'scribed in these terms. For them 
there is a present resource adequacy 
problem, and there is likely to be con- 
tinued difficulty in matching resources 
to population. 

Data on diets, furthermore, show that 
tliere is an additional large segment of 
the worlds population which lives ad- 
jacent to potential resources of some size 
but which still exists close to the sub- 
sistence level of the technology-deficient 
densely settled lands. Most of the tech- 
nology-deficient countries of low popu- 
lation-potential resource ratios fall into 
this group. They are exemplified by 
much of Africa and Latin-Amcrica. 
The 'se people, who comprise about a 
sixth of the world’s population, have a 
problem in the immediate adequacy of 
their employed resources, a position 
which they sufler because of technical 
deficiencies. 

Third, an additional sixth of the 
world’s people live in lands where in- 
dustrial organization and technology 
hav(' permitted them to extend their re- 
source base through world trade, sup- 
plementing the low per capita produc- 
tivitv of their domestic resources. These 
are the western European countries and 
Japan. Their position is relatively secure, 
as fai- as rc'sources are concerned, for the 
time being. Over the long run, however, 
these countries are vulnerable to com- 
p(‘ting demands from other lands for the 
resources which they now draw upon 
outside their own territory. 

Finally, about a sixth of the world’s 


people live in technically advancing so- 
cieties and possess territory aflfording 
relatively low ratios of population to po- 
tential resources. These are the people 
of the United States, the Soviet Union, 
Canada, Australia, and possibly Argen- 
tina and New Zealand. Presumably these 
peoples have room for future accommo- 
dation of increasing population. 

In this general classification of the 
countries of the world there are the basic 
facts for considering the adequacy of 
world resources. Essentially, it is a ques- 
tion of the size of future population 
which the resources of the world can 
support. Considered ecologically, we 
know that the population of the world 
cannot go on increasing indefinitely, but 
is the day of final reckoning far oflF? How 
clear is our view of the limitations im- 
posed by resources? How much can 
technical progress in the future inflate 
the present capacity of resources to sup- 
port people? 

Assuming a degree of international 
political stability and no catastrophic 
world conflicts, the emergence of a few 
changes in resource-population relations 
over the world appears likely within the 
next few decades. 

a) Resource deterioration within the 
technology-deficient densely settled 
countries can be arrested and resources 
given substantial added carrying power 
by now feasible technical advances 
within their economies. Thus, either 
larger numbers of people in these coun- 
tries at the present level of life or an im- 
proved standard of living for numbers 
equal to the present is possible. There 
is at least promise of some economic 
margin within which conditions may be 
more favorable to stabilization of popu- 
lation than at present. 

b) Technical advances within the 
technology-deficient sparsely populated 
areas can add substantial carrying ca- 
pacity to these lands. This capacity may 
be used for the support of a continuing 
natural increase within these countries. 
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for the support of immigrants from 
densely settled lands, for an increased 
standard of living, or for all three. The 
economic margin for future population 
within lands like Brazil appears to be 
fairly large, although the practical ob- 
stacles to emigration may make it of 
relatively small importance to the dense- 
ly settled lands. There must be reserva- 
tions also about the rate of development 
because of serious biotic obstacles in the 
natural environment. 

c) Nearly all the world’s peoples have 
ambitions toward higher standards of 
living, to an extent never experienced 
before. Within at least some of the tech- 
nology-source areas of low population- 
resource ratios like the United States 
and Canada, higher standards of living 
are being realized. Increased pressure 
for resource production is therefore gen- 
erated even though the numbers of peo- 
ple remain the same. However, popula- 
tion is increasing in all these countries, 
thus hastening the time when the abun- 
dant potentials of these lands may be 
completely used by descendants of the 
present societies in them. 

d) To a lesser but still significant ex- 
tent, standards of living in other tech- 
nology-source areas appear to have an 
upward tendency. 

e) The dynamic technical centers of 
the world, like the United States, have 
recently had a rapidly increasing capac- 
ity to absorb materials and capital, not 
only from within their own boundaries, 
but from abroad as well. The develop- 
ment of Caribbean and Middle Eastern 
oil, South American copper and tin, Afri- 
can copper and uranium, and a variety 
of other minerals throughout the world 
illustrates the reach that even the na- 
tions with abundant resources can gen- 
erate as technology moves ahead. The 
appetite of the technically advanced 
countries for the provision of materials 
from the world at large may very well 
increase.® This may be expected to con- 
tinue at the same time that technically 


retarded countries develop needs for 
foreign materials to support industrial 
economies. 

/) Energy supplies are likely to be 
more mobile than at any time in previ- 
ous world history. Energy is the key re- 
source in technical advancement, not 
only in introducing industrial fabrica- 
tion but also converting potential re- 
sources into employed ones. Further- 
more, energy use enables the demand 
for materials to .shift from scarce to 
abundant resources.’^ Many of the tech- 
nology-deficient areas of the world have 
continued in that state because of the 
cost of obtaining adequate energy sup- 
plies within them. When the transporta- 
tion of very small amounts of material 
can provide large supplies of energy, a 
distinctly new geographical relation of 
resources will prevail. ( Modi, 1956, pro- 
vides an interesting examination of this 
point.) This situation seems destined 
eventually to convert many of the now 
“potential” resources of the technology- 
deficient areas into emjdoyed resources. 

g) International organization which 
gives new economies of scale in resource 
use will be experimented with and prob- 
ably developed on a much more perma- 
nent basis than previously. The regional 
economic co-operation now being at- 

® The appetite of tlie acix anced industrial na- 
tions for r.'iw materials from abroad may be 
illu.strated by the minerals situation of the 
United States in recent years. It was almost 
wholly dcpc'iident on fori'i^n countries for a 
supply of tin, nickel, asbestos, graphite, anti- 
mony, manganese, chromite, coliimbinrn, beryl, 
cobalt, diamonds, and quartz. More than half 
of tlie bauxite, lead, and mercury came from 
abroad, along with substantial quantities of 
tungsten, fliKirspar, copper, zinc, iron ore, pot- 
asli, and petroleum (Dewliurst vl aL, 1955, 
p. 939). 

The manufacture of aluminum, which de- 
rives from an abundant natural resource, is a 
good example; aluminum has taken over many 
1 unctions for which copper, a naturally more 
scarce material, formerly was essential. The 
substitution of plastics for many other metals 
also illustrates the place of energy in shifting 
economic demand away from scarce materials. 
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tempted in Europe may have other and 
later counterparts elsewhere in the 
world. 

h) Public health measures seem like- 
ly to influence death rates in an unprece- 
dented manner in all the technology- 
deficient areas of the world. Assuming 
no conesponding immediate decrease in 
birth rales, demographic conditions in 
all the technology-deficient countries 
may present sharply increased demands 
for production within a relatively short 
period. 

i) Taken the world over, tliere can 
be little doubt that substantial increases 
in food production are within technical 
reach. Furthermore, the capacity of ap- 
plied biology to add still further to the 
potential food resources of the earth 
must be considered promising. Even if 
it is food at higher costs than those pre- 
vailing, it wdl be demographically sig- 
nificant food. 

lliese new elements in judging the 
future balance of population and re- 
sources give both debits and credits. 
They all seem significant enough to war- 
rant a summation of llieir meaning for 
the future capacity of resources to meet 
the needs of men. The practical objec- 
tive of an analysis of resource adequacy 
is that of sensing the timing and loca- 
tion of social crisis before it occurs. 
What should be of interest is not the 
crude estimate of numbers of people 
possible on earth but the equilibrium 
between numbers of people as existing 
social groups and the resources they 
must draw upon for their life.^^ 

Social crisis in this instance may be 
defined as deteriorating conditions of 
individual nutrition and material wel- 

Generation and distribution of electric 
cnerpv hitherto has been much cramped by na- 
tional boundaries. This appears to be no lonp;er 
nt'cessary in western Europe (Bardon, Flei- 
scher, and van Khijn, 1956, Hoffman, 1956). 
Other (’xperiments of importance to resource 
use include tlie European Coal and Steel Com- 
munity and the Organization for European Eco- 
nomic Co-operation. 


fare, or the political crisis which arises 
in anticipation of such conditions. Cri- 
ses of this kind have arisen countless 
times the world over during tlie period 
of recorded history. They have been 
met in four general ways: social disor- 
der and reorganization, emigration ( mil- 
itary conquest is one means of achiev- 
ing emigration ) , technical advance, and 
the extension of resource base through 
trade. 

The future of emigration, considering 
the friction of national boundaries, ap- 
pears to be a very limited one, unlikely 
to make the world more of a unit in con- 
sidering resource adequacy than it now 
is. Accordingly, world estimates of re- 
source totals have only limited meaning 
in appraising this question. Total agri- 
cultural and food -production potentials 
certainly arc far beyond the production 
of the present, and mineral exploration 
still has many opportunities facing it. 
However, these potentialities mean 
very different things to people of the 
four principal tyjDCS of countries which 
have been described here. 

The basic ingredients for judgment of 
impending population-resource crises 
for the type countries are the stand- 
ard of living (or consumption) trend, 
the extent and condition of employed 
and potential resources, the techno- 
logical advancement trend, trends in 
international economic organization, 
degree of group consciousness of im- 
pending crises, and the trend in num- 
bers of people. Weighting one side of 
the balance at the present time are 
the general upward trend of both num- 
bers and standard of living and the de- 
teriorating productivity of employed re- 
sources. The three conspire to place in- 
creasing pressure upon resources. Other 
things remaining equal, the result would 

Tliis view is somewhat different from, al- 
though related to, a suggestion made by Sauw 
( 1949). He has maintained that the real popu- 
lation problem is not tlic earth’s carrying c'apac- 
ity but how world and regional population 
trends may affect human welfare. 
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be certain and even sharp decline in per 
capita availability of resources, with 
eventual depressing effects first on 
standard of living and finally on num- 
bers of people. 

On the other side of the balance, tend- 
ing to lift the level of resource availa- 
bility or to lessen pressure upon re- 
sources, are technological advancement, 
group consciousness of crisis, and inter- 
national economic organization. Tech- 
nological advancement lifts the level of 
resource availability by exploring and 
discovering resources, by shifting de- 
mands from scarce to abundant re- 
sources, by adding production capacity 
to employed resources, and by convert- 
ing potential to employed resources. 
Group consciousness of crisis can result 
in conscious stabilization of group num- 
bers, as now appears to be the possibil- 
ity in Japan. (This element is entering 
the national scene in India, in Indonesia, 
and possibly also in China. While its in- 
fluence to date has been most profound 
in Japan, it would appear to be a factor 
which must be taken account of in the 
future of all the technology-deficient 
densely populated lands. ) International 
economic organization, in turn, can raise 
the level of employed resource produc- 
tivity through contributing scale econ- 
omies, providing timely access to unde- 
veloped resources, and removing artifi- 
cial restrictions on production from em- 
ployed resources. 

A projected balance made up of these 
factors is not simply struck. In fact, it is 
doubtful that we have the data to arrive 
at an accurate understanding of the bal- 
ance for any single social group, much 
less the balance for the world as a whole 
at any specific time in the future. To as- 
sess the effects of these forces, data on 
their present significance are needed. 
We also need the capacity to predict the 
rate and direction of the forces' change. 
We have little of such data or capacity 
at this time. Our view of technology es- 
pecially may be thus characterized, and 


that on international economic organi- 
zation is similar, but to a lesser degree. 

Recognizing the great need for addi- 
tional data and the disturbing influence 
of technical “mutations” upon resource- 
use projections of any kind, identifica- 
tion of a few problem areas of future 
resource adequacy still seems possible. 
It seems reasonably clear that technical 
advance is likely to occur over almost 
the entire world. For all countries expe- 
riencing it, such advance certainly 
means a shift from land as a limiting re- 
source in production to minerals as the 
limiting resources. Technological ad- 
vances also generally have meant stand- 
ard of living advances. Future popula- 
tion-resource crises therefore will be 
traceable as much to the standard-of-liv- 
ing pressure as to the number of people. 
In a sense, this means a double pressure 
on the limiting resources as compared to 
former times. Because the limiting re- 
sources for an industrial society are 
mainly mineral— and oven the largest 
nation does not have mineral self-suffi- 
ciency— the resource pressures of the fu- 
ture are almost certain to be interna- 
tional as well as national. Until the 
present, limitations have been those of 
energy sources n(*eded to commence in- 
dustrial and technical advance. With 
the already forecast increased mobility 
and abundance? of energy supplies, the 
pressure for production of metals and 
other industrial raw materials is likely 
to be increased greatly by the entry of 
new nations among the international 
buyers of industrial raw materials. 

iTicse likely events appear to have dif- 
ferent meanings for five different types 
of country.’- To the four types already 
described a fifth may be added to cover 
the sparsely populated lands of the 
world which have few potential land 
rcsouices and probably little capacity 
to support a permanent population of 

12 Here used to mean a social group or groups 
and the territory recognized to be under the 
group’s or groups’ joint jurisdiction. 




Fig. 5.-T>T3e areas of resource-population correlation in the world 
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any large size. The five types of coun- 
try then are: (1) the technology-source 
areas of low population-potential re- 
source ratio, or the United States type; 
( 2 ) the technology-source areas of high 
population-resource ratios, or the Euro- 
pean type; ( 3 ) the technology-deficient 
areas of low population-resource ratio, 
or the Brazil type; (4) the technology- 
deficient areas of high population-re- 
source ratio, or the China type; and ( 5 ) 
the arctic-desert type, technology-dcfi- 


already revealed by these economies 
may continue to make them strong com- 
petitors for the product of some re- 
sources beyond their borders. Resource- 
population crises within these lands 
would seem unlikely for at least a cen- 
tury. These lands are likely to be dis- 
turbing in the world resource situation 
only as they draw minerals to support 
a high standard of living for their num- 
bers, or the wartime equivalent, modern 
military machines. 


TABLE 58 


Trends Affecting Resource Adequacy in Five Type Areas of the Worij) 


Type 

Appli- 

ciitiun 

of 

Tech- 

nology 

Land 

Pro- 

duc- 

tivity 

Min- 
eral 
Pro- 
duc- 
ts ity 

Stand- 

ard 

of 

Living 

Num- 
hers of 
People 

Pres- 
sure for 
Use of 
For- 
eign 

Ki- 

souri cs 

Summary 

Chiiractcristics 

1. United States 

U-h 

u+ 

u 

u+ 

u 

u 

Little resource limitation on num- 
bers, some on standard of living; 
economically strong; comiietilion for 
jiroduct of foridf^n resources 

2. European 

u-h 

u- 

1) 

u- 

u- 

u+ 

Strong pressure for attachment to for- 
cikMi resourtes, where frustrated, 
crisis jiossible 

3. Brazil 

u 

u-f 

11+ 

u 

u+ 

N 

Tattle resource limitation on numbers; 
domestic orientation 

4. China 

u 

u 

u 

u- 

u 

u 

Continued consciousness of impending 
crisis; increasing pressure for at- 
tach men 1 to foreign resources 

5. Arctic-desert 

u 

N 

u+ 

u 

N 

N 

Dev'cloiimenl liy type 1, 2, 4 countries 
inevitable, strong competition for 
resources, however, few people 


strong upwArd trend D downward trend 

n 1 , N very lit Ik or ver: 

I upward trend 


cient and possessing few food-producing 
resources. 

Considering substantial limitations of 
data, the forces which can affect the re- 
source-population balance may be sum- 
marized for these five types of country 
about as follows (see also Table 58): 
The United States type has abundant 
resources and strong upward trends in 
the application of technology which arc 
likely to encourage growth in numbers 
and rise in standard of living. The vora - 
cious capacity for mineral consumption 


The European type, in spite of a cer- 
tain strong technology, has limited do- 
mestic resources which place strong 
pressure for attachment of some sort 
to foreign resources. If their trade posi- 
tion does not permit them to continue 
and expand such attachments, crises are 
probable. 

The China type, in spite of improving 
application of technology and the con- 
version of potential into employed re- 
sources, is likely to have continued con- 
sciousness of impending crisis; in this 



The Study of Population 


646 

lies a principal hope for maintaining the 
population-resource balance in the face 
of ambitions for a rising standard of liv- 
ing. Increasing pressure for attachment 
to foreign mineral resources is certain 
as industrialization proceeds, a pressure 
likely to be felt internationally because 
of the great size of these social groups. 

The Brazil type is characterized by 
limitations on numbers and standard of 
living likely to be in the rate of applica- 
tion of technology rather than potential 
resources. These countries are likely to 
have a domestic orientation and may 
continue to provide minerals for the 
three preceding types. They are more 
likely to contribute to an alleviation of 
crises elsewhere than to experience 
them. However, development is con- 
fronted with the unusual biotic obstacles 
of the tropical environments and may 
not be rapid for this reason. 

The artic-desert type has water defi- 
ciencies, low energy receipt from the 
atmosphere, or other lacks which make 
these lands poor prospects for the sup- 
port of many people. However, they are 
certain to provide mineral resources bad- 
ly needed in other parts of the world. 
Countries of the United States, Euro- 
pean, and China types are certain to 
support their development, as already 
has been the case with Middle Eastern 
petroleum. These lands, above all are 
likely to contribute to the alleviation of 
crises elsewhere, while adding little to 
the world's total population. Should a 
technical “breakthrough” be reached in 
the economical conversion of salt water 
into fresh, the arid lands in this classi- 
fication may be able to make substantial 
additions to the world's food-producing 
capacity, and tlicy may be the site of 
some additional dense settlement. 

Demographic Science and the Evalua- 
tion of Resource Adequacy 

Considering these general observa- 
tions and the paucity of firm data on 
forces which actually will determine re- 


source adequacy in the several lands of 
the world, the immediate value of the 
neo-Malthusian and anti-Malthusian 
views must be qualified. A sense of im- 
pending general crisis is not factually 
supported; on the other hand, a sense of 
security in tlie future is no more finnly 
founded. Instead of analyzing the abso- 
lute supporting capacity of the entire 
earth, or parts of it, it may be most use- 
ful to identify conditions favoring crisis 
over a reasonably short future period. 
(A period on the order of fifty to 
seventy-five years is suggested.) This 
can be done if recognition of the diver- 
sity of the earth and its social groups 
is preserved. This approach will make 
the best use of the misty window from 
which we now view the forces in opera- 
tion and will set up a framework within 
which a constant revision of view be- 
comes essential. Because of the great 
uncertainty of the direction taken by 
social application of technical advances, 
this appears realistic. 

Within these limitations, two impor- 
tant questions of resource adccjuacy ap- 
pear for the next decades. Tlie first con- 
cerns the countries of the China type. 
Will crisis in these countries be averted 
by the application of technology, by 
improved access to resources through 
trade, and by social action following 
consciousness of impending crisis? The 
second concerns countries of the Euro- 
pean type. Will the continuing advance 
of technology and the needed further ex- 
tension of trade for resources avert crisis 
in these countries? The certain increas- 
ing competition for the product of for- 
eign mineral resources from almost all 
quarters of the earth makes the posi- 
tion of this type of country a particu- 
larly vulnerable one. It will be vulner- 
able until the time when technology has 
eliminated scarce mineral resources 
from the essential supplies of modern 
industrial plants. That is not yet in sight. 
A supplemental question changes the 
importance of these two questions only 
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in degree. Will international economic 
organization be improved so as to lessen 
the risk of crisis arising in the above 
two areas, which contain two-thirds of 
the world’s population? 

Demography and the related sciences 
which treat resource adequacy have 
taken some important steps toward an 
understanding of these problems. Per- 
fected systems for investigating and 
recording vital statistics are gradually 
being put into operation. Some knowl- 
edge of the feasibility of conscious popu- 
lation stabilization is being obtained. 
Better knowledge of the resource con- 
tent of the earth’s crust is being gained 
each year. It is now understood that the 
simple classification of the world’s lands 
into industrialized and underdeveloped 
countries must give way to a more com- 
plex but also more meaningful classifi- 
cation when resource adequacy is 
analyzed. 

The next steps will be the organiza- 
tion of more carefully co-ordinated 
population-rcsourcc-tcchnology studies 
than have been possible in the past. Such 
studies might be applied to the problems 
of the two classes of countries within 
which the continuance of or first appear- 
ance of crises within the next few dec- 
ades seems likely. Among other things, 
the studies might comprise (a) an aj)- 
praisal of the limits of resource devel- 
opment in the problem lands, according 
to the existing technology available 
there or elsewhere in the world; (b) 
estimate of the demands of those popu- 
lations for food and materials from other 
parts of the world community, assuming 
that adequate standards of consumption 
are to be established or preserved; (c) 
appraisal of the likelihood of competi- 
tion for materials needed from the world 
community by these countries, and the 
intensity of that competition; (d) iden- 
tification of fruitful subjects for the ap- 
plication of technical effort and social 
experiment; (e) identification of region- 
al affinities among countries which have 


resource deficiencies and potential com- 
plementary resource relations; (/) iden- 
tification of the responsibility and capac- 
ity of international trade organization 
for reducing the risk of crisis within the 
problem classes of countries. 

It is over this route tliat we are likely 
to arrive at some temporary understand- 
ing of what the limits of the earth 
amount to in the immediate future. It 
may be a long time before we under- 
stand the permanent limits of the earth— 
if, indeed, we ever discover them. 
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PART IV 

Population Studies in Various Disciplines 




Introduction to Part IV 


This set of papers dealing with rela- 
tionships of demography to other dis- 
ciplines was placed last advisedly, for 
the authors of these chapters have as- 
sumed a reader well acquainted with 
the major problems of demography, its 
sources of data, and its techniques of 
analysis. In each case, the author s con- 
cern is to discuss these matters from 
the standpoint of the discipline which 
he represents. Collectively, the papers 
in Part IV suggest that while all popu- 
lation students share a more or less 
common body of data and the tech- 
niques of demographic analysis, the ex- 
planatory hypotheses they seek to test 
may stem from the tlieoretical concerns 
of one or another of the natural or social 


science disciphnes. Indeed, the very 
manner in which they pose problems 
for investigation is to a large extent gov- 
erned by the framework of the discipline 
whose concepts they employ. 

The disciplines whose connections 
with demography are described include 
ecology, presented by Frank (chapter 
xxvii); human ecology, by Duncan 
(chapter xxviii); geography, by Acker- 
man (chapter xix); physical anthropol- 
ogy, by Spuhler ( chapter xxx ) ; genetics, 
by Kallmann and Rainer (chapter xxxi); 
economics, by Spenglcr ( chapter xxxii ) ; 
and sociology, by Moore (chapter 
xxxiii). These chapters are summarized 
individually, with certain editorial com- 
ments, in the last section of chapter ii. 
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27 . Ecology and Demography 

PETER W. FRANK 


Several facets of ecology may be of 
interest to the demographer. Although 
man has to a great extent freed himself 
from the exigencies of his unmodified 
environment, he is, like other animals, 
bound by certain biological limitations. 
Such limits, defined by studies on hu- 
man response and toleration physiol- 
ogy, may be significant demographic 
variables (for example, in an investi- 
gation of human populations at high 
altitudes). A second aspect that is of 
moment is the role of man in the com- 
munity of other organisms with which 
he interacts and which he influences. 
It is perhaps a truism that the density 
of human populations has varied with 
man s cultural level. The latter, at the 
same time, may be considered in terms 
of his modification of the biota. It 
seems, however, that in the limited 
space allotted it will be profitable to 
neglect these phases and focus rather 
on a third, population ecology. In out- 
look as well as in methodology this 
rapidly developing field parallels de- 
mography rather closely— so closely 
that Hutchinson and Deevey (1949), 
in a review of the subject, coined for 
it the term “biodemography.” 

The premise that population ecology 
possesses attributes that make a closer 
rapport between demographers and 
ecologists desirable seemingly has 
found less than unanimous support. In 
large part this has resulted from pre- 
mature and inaccurate broad generali- 
zations to which biologists seem more 
prone than others. The consequent 
skepticism may have overcompensated. 
Although the specific mechanisms caus- 


ing changes in human populations may 
and do differ from those found in other 
organisms, man is not basically differ- 
ent in any of the ultimate determinants 
of population change: reproduction, 
mortality, or movement. 

Historically, population ecology as a 
distinct discipline is still in its infancy, 
going back perhaps to the second dec- 
ade of this century. Properly, it has no 
history of its own. Early contributions 
were made almost exclusively by what 
might more properly be called demog- 
raphers rather than biologists. In this 
connection, it is interesting to note that 
Graunt, in addition to his major work, 
published a short article on the mul- 
tiplication of carp and the growth of 
salmon ( Greenwood, 1942 ) . Even 
though the essay of Malthus had wide 
influence in biology, ecology for some 
time was not prepared to follow a 
quantitative approach. This is clearly 
revealed by the almost complete neg- 
lect of the logistic curve, originally for- 
mulated by Verhiilst (1838, 1844) but 
destined to have no influence until its 
rediscovery by Pearl and Reed (1920). 
Modern interests were foreshadowed 
by such events as the epidemiological 
studies of Brownlee (1906) and Ross 
( 1916), but as late as 1930, of the three 
possibly most influential workers in the 
field of animal populations, neither 
Volterra nor Lotka but only Pearl was 
a biologist. Indirectly, it is apparent 
that the rapid development of statistics, 
in which biologists had recently been 
prominent, and the spectacular suc- 
cesses of quantitative methods in ge- 
netics now provided a favorable at- 
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mosphere not present heretofore. Pearl 
(19fe) as well as others (Chapman, 
1928; Cause, 1934) developed methods 
of investigating the behavior of animal 
populations in the laboratory and dem- 
onstrated the usefulness of this ap- 
proach. Technical difficulties, however, 
largely prevented similar investigations 
on natural populations, and the com- 
plexities inherent in natural environ- 
ments provide a sufficiently different 
set of circumstances from those of lab- 
oratory or mathematical models that a 
considerable gap arose within popula- 
tion ecology; it is only in recent years 
that this gap has begun to narrow. 

Some insight into population ecology 
may be gained from the problems that 
have most engaged attention. In nat- 
ural populations these have been pri- 
marily descriptive: attempts to describe 
changes in a population in time; or, 
singling out some pertinent part of pop- 
ulation growth, such as natality or mor- 
tality, estimates of rates or changes in 
rates, sometimes both in time and 
space. Relatively little work has been 
done in measuring rates of migration 
or in attempting to refine gross birth 
and death rates. Often the objective of 
such descriptive studies is analytical, 
but specific rather than circumstantial 
evidence for analytical purposes is rare. 
In laboratory studies descriptive and 
analytical methods have often gone 
hand in hand, as in studies on popula- 
tion changes in a single species given 
a limited amount of requisites, usually 
replaced periodically. Such investiga- 
tions usually attempt to describe the 
events occurring in a population in 
terms of numbers or volume of or- 
ganisms and, more rarely, in terms of 
age structure, and to trace such changes 
to the proximate or ultimate factors 
responsible. In this analytical phase the 
role of density has been paramount and 
has led to a considerable literature on 
the physiological causes of effects ac- 
companying changes in density. The 


scope of inquiry has frequently been 
narrowed to an analysis of only mor- 
tality or fertility or broadened to in- 
clude interactions between species. 
Predator-prey, host-parasite, and com- 
petitive relationships between two dif- 
ferent organisms have been investi- 
gated, the last most thoroughly. At- 
tempts to deal with a whole community 
of organisms, consi.sting of many spe- 
cies, along similar lines seem fruitless 
at present and have not been made. 
Instead, such studies have been con- 
cerned with the energy and material 
relations between the various species 
involved in a biological community, 
disregarding refined estimates within 
individual populations. Ultimately, in 
this area population and community 
ecology may meet. 

When contrasted with demographic 
methods, those of the ecologist differ 
most markedly in the obtainable data. 
Furthermore, experimental and natural 
populations present a great contrast 
with each other. The regulation of con- 
ditions to which a population is ex- 
posed is, of course, the primary ra- 
tionale underlying the experimental 
procedure. This means, ideally, that 
effects of single factors on a popula- 
tion may be assessed or may be com- 
bined with others in a systematic way. 
Populations with any arbitrary age 
structure may be assembled for analy- 
sis. This procedure becomes particular- 
ly useful, since experimental species 
are chosen with a sufficiently short life 
cycle to make the gathering of a cohort 
or generation life table, for example, 
reasonably simple. The experimental 
approach has arisen out of a need to 
systematize the often confusing mul- 
titude of effects impinging on natural 
populations and can effectively be de- 
fended on these grounds (Park, 1955). 
However it must be complemented 
both by theoretical and more imme- 
diately applicable attacks, by mathe- 
matical theory and field investigation. 
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At the outset it is essential to realize 
that natural populations of animals 
other than man present diflBculties in 
methodology not experienced by the 
demographer. The problem of census, 
which, in principle at least, is not in- 
surmountable in human populations, 
presents a major stumbling block to the 
student, say, of the mice in a corn field 
or the fish in a lake. Total census is 
rarely possible; when it is, it usually 
destroys the population. Some method 
of sampling is necessary. Such sam- 
plings often presuppose a knowledge 
of the way in which the organisms are 
distributed over the area under investi- 
gation, a problem which, in the case 

TABLE 59 

Population Estimates of Redear 

SUNFISH IN GORDY LAKE, 

Indiana, 1950* 


Sampling 

METHOD 

3 

Agl Group 

4 

5 

I . 


288 

306 

II . 

435 

165 

238 

Ill 


243 

316 

IV 

566 

288 

263 


* After Gerkins (1952) 


of animals at least, is subject to the 
same difficulty as that of census. The 
simplest assumption, that the animals 
are distributed at random, rarely holds. 
As a result, one often deals with an 
estimate of population whose variance 
cannot be ascertained with precision. 
Nevertheless, a number of sampling 
methods have been applied, with gen- 
erally useful results. In recent years, 
the method of marking and recapture, 
which does not involve the assumption 
of random distribution, but only that 
marked animals distribute themselves 
like unmarked ones has become more 
and more popular and has undergone 
considerable theoretical refinement 
(Jackson, 1939; Chapman, D., 1951; 
Leslie, Chitty, and Chitty, 1953). In 
principle, the method consists of cap- 
turing and marking a group of animals 
that are then released. From their pro- 


portion in a subsequent sampling, total 
population size may be estimated. If 
the procedure is repeated and if mi- 
gration either is nonexistent or can be 
measured independently, it is possible 
to estimate birth and death rates and 
their variances, as well as population 
size. With further refinement, age- 
specific death rates may even be as- 
sessed. Some idea of the validity of 
sampling methods may be got from a 
fish population which was sampled by 
four independent methods ( Gerking, 
1952). Table 59 presents the pertinent 
estimates, which, considering the small 
size of the total population, are quite 
consistent. 

A second difficulty that arises with 
natural populations as well as with 
those in the laboratory is that age often 
is impossible to determine. A number 
of organisms show discontinuous 
growth as individuals, which, as in 
tree rings, may be used to estimate 
age. Nevertheless, in nature, it may not 
be possible to establish the age dis- 
tribution for a given species, since 
probability of capture may vary with 
age. To take an obvious example: fish 
populations are commonly sampled 
with some sort of net. Although the 
age of most fishes can be determined, 
nets of small mesh will not capture 
large fish, whereas those with large 
meshes allow the juveniles to escape. 
There is no simple way of using both 
methods and getting samples over a 
comparable area. Thus the limits of 
studies with field populations are set 
by limitations in techniques and meth- 
ods to an extent that is difficult to ap- 
preciate. Wlien one adds to this the 
complication arising from the tremen- 
dous environmental variation in space 
and time, the magnitude of the prob- 
lem may be understood. 

However, in some respects, particu- 
larly in application, the ecologist is not 
plagued with the same difficulties as the 
demographer. For instance, the problem 
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of optimum population size for some 
population of an animal may be quite 
rigidly defined and has undergone con- 
siderable investigation. However, the 
reason this is possible is that what is 
desired is an estimate of population 
size and structure which will furnish 
the maximum continuous yield of cer- 
tain age classes of that population with- 
out depleting the resources or the stock 
—clearly an entirely different problem 
from that faced by the student of hu- 
man populations, unless he disregards 


icance, the great majority of species in 
nature do not produce their young 
more or less continuously; they usually 
confine reproduction to a rather lim- 
ited time span during the year. In the 
most extreme case, in semelparous spe- 
cies, this leads to completely discon- 
tinuous generations, a relative rarity; 
however, in the majority of instances, 
a combination of iteroparity and lim- 
ited reproductive period produces dis- 
crete age classes. This may be con- 
trasted to the situation in humans and 


Relative Duration of Ecological Ages in Some Animals* 


TABLE 60 


Develop- 

Reproduc- 

Post- 

Average 

ment 

tion 

rcproduction 

Longevity 

(Per Cent) 

(Per Cent) 

(Per Cent) 

(in Days) 

22 

1 

51 7 

26 2 

17,430 

12 

9 

45 2 

41 9 

19,254 

24 

8 

20 6 

54 6 

1,104 

11 

7 

37 6 

50 7 

1,374 

41 

6 

54.2 

4 2 


95 

9 

4 1 



50 

5 

17 5 

32.0 


99 

86 

0 14 



98 

9 

1 1 



69 

9 

27 2 

2 8 


29 

9 

46 5 

24 3 


83 

0 

11 9 

5 1 



Animal 

Homo sapiens (man), average . 

Homo sapiens (man), extreme . 

Rallus norvegicus (Norway rat), average 
Rattus norvegicus (Norway rat), extreme 
Drosophila melanogaster (fruit fly) 

Pieris hrassicae (cabbage butterfly) 

Schistocerca gregaria (migratory locust) 
Ephemeridae (May flics) 

Panolis flammea (moth) 

Periplaneta americana (cockroach) 

Tenchrionides maiiretanicus (beetle) 

Trogoderma granaritim (beetle) 

* After Bodcnheimcr (1<>38) 

with a cynicism not so far exhibited 
all aspects of individual welfare. 

SURVEY OF TRENDS IN POPU- 
LATION ECOLOGY 

Natality 

Reproduction varies tremendously 
over the range of species. Cole ( 1954^7 ) 
makes a useful distinction between 
iteroparous organisms (those which 
reproduce repeatedly ) and semelpar- 
ous species (in which reproduction is 
confined to a single effort). For a given 
individual, natality may vary anywhere 
from 2, in the case of organisms repro- 
ducing by binary fission, to 2 X 
the figure given by Cole (1954a) for a 
giant puffball. In iteroparous species, 
moreover, the size of a clutch or litter 
may be either constant or variable with 
age. Of possibly even greater signif- 


in the most commonly studied labora- 
tory populations, where reproduction 
of the population is more or less con- 
stant in time, given a certain popula- 
tion composition. Finally, the actual 
as well as the relative age at first re- 
production is extremely variable be- 
tween species, as is the relative repro- 
ductive period in the organism’s life 
span (Table 60). Certain effects of 
such differences have been investi- 
gated theoretically by Cole s study 
(1954a), which may serve as an excel- 
lent introduction to the use of mathe- 
matical models by biologists. 

Precise measurements of age-specific 
fecundity (the maternity function 
rrix) have been made for relatively few 
populations, all of them under con- 
trolled laboratory conditions. While it 
is possible in some cases to form a 
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crude estimate of this statistic from 
known life-history data, usually in nat- 
ural populations it is not known what 
proportion of the organisms of breed- 
ing age are actually reproducing; such 
estimates must therefore be tentative 
and can give only the order of magni- 
tude rather than any figure that can be 
trusted. 

In many animals fecundity of indi- 
vidual females averages considerably 
below the physiological maximum. 
This phenomenon has been studied 
particularly in birds, notably by Lack 
(1947, 1948, 1954), and is strikingly il- 
lustrated by planktonic crustaceans 



Fig. 6.~Rclation between fertility and den- 
sity (after Alice, 1951); explanation in text. 


( Hutchinson, 1951 ) . In many birds 
mean clutch size has been correlated 
with the maximum number in the 
clutch reaching reproductive age. Thus 
Lack interprets the basic phenomenon 
as the outcome of natural selection, the 
birds with the proper clutch size pro- 
ducing relatively the largest number of 
oflFspring. The problem has some inter- 
esting ramifications: clutch size in a 
number of bird species shows system- 
atic increase from the equator pole- 
ward and, on the continent of Eurasia, 
in an east to west direction. The hy- 
potheses that have been adduced to 
account for these facts are not entirely 
satisfactory; Lack believes the problem 
to be basically one of food supply, 
which may be correlated with time 


available for feeding (day length) and 
perhaps with rainfall. 

Density has a marked efiFect on re- 
production in all species that have been 
studied in the laboratory. The general 
subject is reviewed in some detail by 
Allee et al (1949, pp. 348-63, 399- 
408). Most animals may perhaps be ex- 
pected to show characteristics within 
the range between the curves A and B 
of Figure 6 (Fujita, 1954). At in- 
creased density, in general, natality de- 
clines, perhaps exponentially. How- 
ever, in a number of species studied— 
the flour beetle Tribolium, for example 
(MacLagen, 1932; Park, 1934, 1936) 
—the minimum density is not optimal, 
and the relation between density and 
fertility may be diagrammed as in curve 
B (Fig. 6). Tribolium has been chosen 
as an example, since here there has 
been considerable analytical work. In 
this species, copulation rate is directly 
correlated with fecundity, and chemi- 
cal changes produced by the adults in 
the medium (conditioning) cause a 
decline in reproduction. The combined 
operation of these factors causes maxi- 
mum fecundity to be achieved at a low, 
but not minimal, density. One other as- 
pect may be of interest, since it points 
out the difficulties in measurement. 
The observed fecundity differs to some 
extent from the actual number of eggs 
produced, since some time elapses be- 
tween the time an egg is laid and the 
time it is counted. A mortality factor- 
egg cannibalism, which is rather spe- 
cific to Tribolium— thus enters into the 
observed fecundity. This aspect has 
been intensively studied by Rich 
(1956), who finds that cannibalism per 
animal decreases with density, although 
total cannibalism increases with in- 
crease in population. What the experi- 
menter therefore observes when he 
notes that Tribolium shows an opti- 
mum density for natality is the inter- 
action of these three factors, and prob- 
ably of other lesser effects. Density 
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here, as well as in other investigations, 
implies the collective measurement of 
specific ecologic factors, which may 
differ qualitatively as well as quantita- 
tively from one case to the next. 

Strangely, relatively little critical 
analysis of the enormous variation in 
fertility between different organisms 
has been undertaken. Cole has pointed 
out (1954fl) that species such as para- 
sites with complicated life histories, 
whose offspring have a low probability 
of survival, have high reproductive 
rates. Reasons for differences between 
similar species (Park and Frank, 1948) 
as well as for the low natality charac- 
terizing many organisms are much less 
readily understood. (It does not seem 
likely that the hypothesis advanced by 
Lack for birds can be generalized for 
all other organisms.) Perhaps the ad- 
vantages involved may be reflected in 
increased stability of population growth 
form, but, lacking evidence, this is pure 
speculation. 

Mortality 

The ecological literature teems with 
statements on mortality rates; yet re- 
view reveals that many of these rates 
are such crude measures as to be val- 
ueless for our present purposes. How- 
ever, in a number of instances life ta- 
bles have been constructed, from natu- 
ral as well as experimental popula- 
tions. Such life tables are never so re- 
fined and precise as those obtainable 
for human populations for the simple 
reason that census of the magnitude 
undertaken for man is not feasible. 
Man provides the best data on survi- 
vorship even for the ecologist. In all 
other species for which data exist at 
all, these come from rather small num- 
bers, usually less than a thousand, and 
do not merit the complex smoothing 
functions employed by the actuary. 

Age-specific mortality has been esti- 
mated for a number of laboratory pop- 
ulations, including such diverse forms 


as the rat (Wiesner and Sheard, 1935), 
the flour beetle Tribolium (Pearl, Park, 
and Miner, 1941 ), the water flea Daph- 
nia (Pratt, 1943), the body louse 
(Evans and Smith, 1952), and a num- 
ber of others (Pearl, 1922). The esti- 
mated life tables are of the fluent or 
generation type and are readily ob- 
tained by observing a cohort of new- 
born or newly emerged individuals. 
(For an analysis of the difference be- 
tween fluent and static life tables, see 
Morrell, 1947.) Although the animals 
that have been investigated are quite 
different in a taxonomic sense, all these 
life tables exhibit a fundamental simi- 
larity: they are of a type in which the 
death rate increases more or less con- 
tinuously with age. Perhaps the only 
conclusion that may be drawn is that 
experimenters find it too difficult to 
study animals with the extremely high 
early mortality that must obtain in some 
cases. Besides coming from a selected 
group of organisms, such life tables 
suffer from other defects. It is assumed 
that constant conditions exist through- 
out the course of observation of a co- 
hort. In the laboratory it might seem 
that this would be readily achieved. 
However, as the cohort gradually dies 
off, the change in the density of ani- 
mals may itself change the conditions 
of survivorship. Correction for this fac- 
tor is technically difficult (Frank, 
1952). Deevey (1947) emphasizes an- 
other difficulty: life tables of different 
species often do not start at equivalent 
biological ages and are therefore not 
comparable with each other. 

In comparison with experimental 
data, similar information for natural 
populations is sparse. What statistics 
do exist have been recently reviewed 
(Deevey, 1947), and a number of life 
tables have been constructed. The es- 
sential data have been gathered by 
various methods: (1) marked animals 
of known age may be partly recovered 
at time of death, a procedure that has 
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rotifer, lives markedly longer if it set- 
tles on the case of another individual 
than if it is solitary. The populational 
significance of such optimum density 
effects is relatively obscure, although 
Odum and Alice (1954) have made an 
attempt to explain them as making pos- 
sible population stability at higher den- 
sity. It is easy to overemphasize the 
importance of these optima. Their ab- 
solute magnitude is commonly small; 
whether they occur or not, large-scale 
increase in density brings about in- 
creased mortality. The optimum den- 
sity effects are little more than a ripple 
modifying this general relation. As 
might be expected, density may affect 
the shape of the survivorship curve as 
well as total mortality (Frank, 1952). 
In experimental populations of water 
fleas, increased density causes a grad- 
ual shift from a curve approaching the 
conservative to an indifferent type; this 
change seems to be largely independ- 
ent of the total mortality, which ini- 
tially declines with a moderate in- 
crease in density but later increases 
greatly. 

Age Distribution and Growth Form 

The combination of survivorship 
(h) and maternity-frequency (mj.) 
data supplies information that has re- 
cently received attention from popula- 
tion ecologists (Andrewartha and 
Birch, 1954, pp. 33 ff.). From these, 
the following relationships, called to 
the attention of biologists by Lotka 
(1925), may be established: 

f X = \ , (1) 

f e-^%dx = ^, (2) 

•'O P 

= G, (3) 

where r is the true or intrinsic rate of 
natural increase, the rate at which a 


population with given survivorship and 
maternity frequency would grow were 
it to attain the stable age distribution; 
P is the instantaneous birth rate per 
head; and Cx is that fraction of the pop- 
ulation with the stable age distribution 
with age between x and x + dx. Recent 
concern with these relations has been 
particularly with the intrinsic rate of 
natural increase. The history of this 
statistic in biology is revealing. Al- 
though ecologists must have been fa- 
miliar with it, at least after publica- 
tion of The Elements of Physical Biol- 
ogy ( Lotka, 1925 ) , fifteen years elapsed 
before this statistic was calculated for 
an animal population (Leslie and Ran- 
son, 1940). Another eight years passed 
before r was calculated from empirical 
data for another species (Birch, 1948). 
Since that time, a number of other cal- 
culations for various groups of animals 
have appeared (Leslie and Park, 1949; 
Evans and Smith, 1952; Leslie, Vena- 
bles, and Venables, 1952; Howe, 1953; 
Leslie et ah, 1955), and more may be 
expected. One of the reasons for this 
interest is the realization that this sta- 
tistic is a concise and unequivocal in- 
dex of tlie ability of a population to 
increase at a given time. Simplifica- 
tion of calculation of the constant r 
(Birch, 1948) has undoubtedly also 
contributed to its use. Recently Leslie 
(1945, 1948) and Cole (1954a) have 
developed distinct derivations of the 
constant, both dealing with the discon- 
tinuous case rather than the continuous 
functions employed by Lotka. 

Leslie (1945, 1948) has developed 
the analysis considerably by the use of 
matrix notation. The basic system he 
applies is as follows; an arbitrary age 
distribution may be operated on by a 
square matrix M, of which the first 
row represents essentially age-specific 
fertility, while the principal subdiag- 
onal is a measure of survivorship. All 
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other elements of the basic matrix are 
0 : 


Fo F, F2 F, 
A 0 0 0 

0 Pi 0 0 

0 0 P 2 0 
0 0 0 P3 



Frn-1 F^] 




Fa, may be defined as the number of 
daughters born in the interval t to 
f + 1 who will be alive in the age 
group 0-1 at time t + 1, per female 
aged X to X -^1. Px is the probability 
that a female aged x to x + 1 at time t 
will be alive at time f + 1. 

The values for Fa, and Pa may be cal- 
culated from maternity frequency and 
survivorship data by suitable interpo- 
lation, although there is no reason why 
they could not be empirically deter- 
mined for experimental populations. 
(They are not, however, synonymous 
with TUx and h values.) By repeated 
pre- or post-multiplication by this ma- 
trix, one can, of course, calculate any 
population size and age distribution 
in the future or past from an existing 
one by a process that may be simpli- 
fied by transformation; for the simpli- 
fied matrix the characteristic roots can 
be more readily obtained, although the 
process, except for very small matrixes, 
is laborious. Leslie points out that the 
only real and positive root Ai corre- 
sponds to the finite rate of increase so 
that 

r = ln\i; 

the column vector representing the 
stable age distribution may also be 
calculated. In the later paper (Leslie, 
1948), he applies this me^od to sev- 


eral single and mixed species growth 
problems. 

Another reason for the interest in the 
intrinsic rate of natural increase is its 
relation to some of the simple popula- 
tion growth equations that have been 
developed, in particular the logistic. 
Such curves usually consider popula- 
tion growth as a function of density 
alone: 

dN/dt = f(N) 

where t is time, and N a suitable meas- 
ure of density. The logistic equation 
has had a controversial history among 
biologists as well as demographers. Its 
influence has been sufficiently great 
that it has been included in elemen- 
tary college texts in biology (for ex- 
ample, in Hardin, 1949, p. 607, the 
legend to the proper graph is entitled 
“The curve of population increase for 
any population in a constant and finite 
environment”). The experiments of 
Cause (1934), in particular, seem to 
have fired the imagination of biolo- 
gists. A reaction to the considerable 
confusion with which the curve has 
been made to serve as an inductive as 
well as a descriptive model has set in, 
and a number of recent critiques exist 
(Allee et al, 1949, pp. 301-15; Smith, 
1952). 

In its differential form, the logistic 
may be derived as the simplest power 
series satisfying the following require- 
ments: 

when = 0 , 

when A = A , 


dN 

dt 

dN 

dl 


= 0 ; 


= 0 , 


where K is a positive arbitrary con- 
stant. The resulting equation is 


di^ 

IT 


= rn,N- 


rn,N^ 
K ’ 


where is a constant determining rate 
of increase. The formula can be in- 
terpreted as an arbitrary function de- 
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scribing population growth where some 
upper limit exists. This seems to be the 
sense in which Pearl originally em- 
ployed the curve. Since, with a number 
of examples, he obtained a good fit, he 
was able to state (1924, p. 637): "We 
think that this evidence makes it prob- 
able that the curve is at least a first 
approximation to a descriptive law of 
population growth.” Other workers, in- 
trigued by the biological meaning that 
seemed to apply to the constants fm 
and K, considered the curve in another 
sense, as an inductive model. Here fm 
represents the intrinsic rate of natural 
increase in the absence of density ef- 
fects, and K the population numbers 
when density has a sufficient influence 
just to cause the intrinsic rate of nat- 
ural increase to become 0. The curve 
further implies that the intrinsic rate 
of natural increase decreases linearly 
with density. This meaning of the logis- 
tic seems clearly implied, for example, 
by the statement of Hardin cited above 
and seems the more common interpre- 
tation of the curve, despite the fact that 
it has never undergone critical tests to 
determine whether, in this sense, the 
curve provides even a first approxima- 
tion. Besides these deterministic theo- 
ries, there has been an increasing tend- 
ency to analyze biological populations 
by the probably more reasonable ap- 
proach of stochastic processes (Feller, 
1939; Reid, 1953). 

Examination of numerous growth 
curves for a variety of populations 
(Allee et al., 1949, p. 301-26) reveals 
that during the active growth phase 
the logistic provides, in nearly all cases, 
a fit that may be considered satisfac- 
tory. Growth form at this stage is usu- 
ally sigmoid in character, and the logis- 
tic is sufficiently flexible that it can 
fit relatively well data which show a 
strong inflection as well as those in 
which even a straight line might pro- 
vide a satisfactory approximation. 
Since human populations, from the 


time that census has been practiced, 
fall into the steadily increasing cate- 
gory, it may not be surprising that they 
are, in general, so well fitted by the 
logistic. Moreover, Pearls forecasts for 
human populations have on the whole 
proved surprisingly good, at least from 
the point of view of the biologist. 

Lotka (1931, 1939) and Leslie (1948) 
have examined the relationship be- 
tween logistic growth and age distribu- 
tion. Both use the logistic not in the 
purely descriptive sense but as an in- 
ductive model. Lotka assumes that the 
population is growing logistically and 
investigates how the age distribution 
would change (1) with a constant life 
table, and (2) with a gradually im- 
proving one such as the fluent life table 
for man in the United States in the 
nineteenth and early twentieth centu- 
ries. The primary points with which 
we are concerned are that under either 
of these conditions, at any given stage 
in logistic growth, age distribution 
must be confined within rather narrow 
limits, and that the age structure shifts 
gradually from the stable to the sta- 
tionary form. Leslie takes a somewhat 
different approach, asking how a pop- 
ulation would, in theory, grow, given 
certain secular changes in fertility or 
mortality rates and some initial age 
distribution, but making no assump- 
tions about the type of growth to be 
exhibited by the population. If mor- 
tality increases linearly with density re- 
gardless of age, logistic growth results, 
provided the initial age distribution is 
stable or Malthusian. If there are large- 
scale initial departures in age distribu- 
tion, growth may be quite different 
from that specified by the correspond- 
ing logistic equation. 

That age distribution has been a 
much neglected subject, particularly in 
the experimental study of populations, 
was pointed out by Bodenheimer 
(1938). His data for the bee and fruit 
fly Drosophila are in qualitative agree- 
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ment, at least, with Lotka’s theoretical 
development. Lotka (1931) similarly 
demonstrated that the actual human 
age distribution in the United States 
in 1920 corresponded well with what 
would be expected on the basis of 
logistic growth. Reasons for the lack 
of more extensive study of age struc- 
ture are probably twofold: the tech- 
nical difficulty of determining age and 
the lack of immediate applicability to 
the types of populations the ecologist 
commonly encounters in the field (see 
below ) . 

For that portion of the logistic where 
the eurve approaehes the asymptote 
elosely and where ehange in numbers 
is small, examples of populations that 
fit reasonably well are rare. Instead, 
highly irregular fluetuations are the 
rule. The amplitude and frequeney of 
the fluctuations apparently depend 
both on the species and on the en- 
vironment in which it lives (Park, 
1948; Park and Frank, 1950) but are 
not contingent on environmental fluc- 
tuations. The usual explanation for 
such apparently intrinsic fluctuations is 
that there is a lag between the achieve- 
ment of a certain density and its full 
physiological effect on birth and death 
rates. Wherever such a lag occurs, and 
biologically it would seem to be pos- 
sibly universal, one may expect such 
fluctuations in population numbers as 
well as in age structure. The extent of 
the fluctuations must be related to the 
relation between the period occupied 
by the lag, its magnitude, the length of 
a generation, and the size of the sys- 
tem. During the growth phase of the 
logistic, although the lag effect pre- 
sumably exists, it is not easily demon- 
strated, since it will merely alter the 
rate of increase somewhat, without 
thereby detracting much from the 
goodness of fit. An extreme though 
relatively well-analyzed example is pro- 
vided by Pratt’s laboratory study of the 
water flea Daphnia magna (1943). 


Pratt determined birth rate and death 
rate as well as total numbers (Fig. 8). 
From Day 0 to Day 20, a logistic might, 
even here, provide a fair fit. During 
this period the death rate rises and 
then falls, the result of death of the 
original members of the population. 
The birth rate declines as a result of 
the increased numbers at a time when 
the death rate is low. It is only after 
Day 20 that the death rate is affected. 
During the period of high mortality, 
natality is almost nil. Not until tlie pop- 
ulation has been at a low density for 
ten days or more does reproduction 
resume, causing another peak followed 



Fig. 8.— Population development in Daphnia 
magna at 25° C. (Redrawn from Pratt, 1943.) 

by decline. Fluctuations may also arise 
as the result of discontinuous or partly 
discontinuous generations. As previous- 
ly indicated, species which reproduce 
continuously or essentially so are a 
rarity, although experimental popula- 
tions have been largely of this type. In 
natural populations, aside from such in- 
trinsic fluctuations, the picture is fur- 
tlier complicated by seasonal and other 
extrinsic ones. In many fishes, for in- 
stance, breeding success may show ex- 
treme variations from one year to the 
next. Figure 9, from a relatively lengthy 
study of the Pacific mackerel (Fitch, 
1951); illustrates this point, llie data 
have great imperfections. The first age 
class (0, representing fish in their first 
year of life) is not well represented in 
the catch, and it is doubtful that the 
next age class is. After this, however, 
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the assumption that the percentage of 
fish of a given age in the catch is the 
same as that in the population is prob- 
ably not far from the truth. It is clear, 
however, from the data on larval mor- 
tality cited earlier for the closely re- 
lated Atlantic mackerel (Sette, 1943) 
that the 0 age class must encompass 
the great majority of the population. 
The Pacific mackerel is a good example 
of a heavily exploited population, and 
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Fig. O.—Percentage of catch of Pacific mack- 
erel by season, in numbers of fish at each age. 
( Redrawn from Fitch, 1951. ) 

one should therefore expect an age dis- 
tribution corresponding to the indif- 
ferent survivorship curve: succeeding 
age classes should be in a constant pro- 
portion to each other. This is far from 
the case, since recruitment into tlie 
population susceptible to catch is so 
highly variable. The years 1941-42 and 
1947-48 were exceptionally good for 
the mackerel. The 1941-42 year class, 
although not captured to any great ex- 
tent that year, makes up a higher than 
expected portion of the catch in 1942, 
1943, 1944, and 1945, in age classes 1, 


2, 3, and 4, respectively. The 1947-48 
year class is even more spectacular, 
and was extensively caught even dur- 
ing its first year. Such phenomena are 
so common and so pronounced in many 
organisms that they may partiaUy ex- 
plain the dearth of analytical investiga- 
tions of age distribution by biologists. 

Any discussion of growth form would 
be incomplete without inclusion of the 
subject of cyclical fluctuations. Seem- 
ingly relatively regular periods of abun- 
dance followed by periods of scarcity 
characterize certain vertebrate popu- 
lations, particularly in the arctic and 
subarctic. Similar fluctuations may oc- 
cur in some insects. Many of the data 
are presented in a review by Elton 
(1942). Various intrinsic as well as 
extrinsic mechanisms have been sug- 
gested at one time or another to ac- 
count for the apparent regularity, and 
active investigation of the problem 
continues. Despite this, not only is there 
no agreement on what mechanisms 
cause such fluctuations, but the reg- 
ularity itself has recently been ques- 
tioned (Cole, 1951, 1954b). Many of 
the data available can be interpreted 
as random series. Possibly the most 
prevalent interpretation of cycles in- 
volves interactions between several spe- 
cies and will be discussed in connection 
with interspecific relationships. 

Not only does the logistic fail to de- 
scribe fluctuations, but it is likely that 
any system based on density and the 
continuous calculus will be either too 
complex for manipulation or inade- 
quate in representing the empirical 
data. The prospects for adequate theo- 
retical development are not as good, 
perhaps, as those for an adequate theo- 
ry for weather forecasts. (The analogy 
is chosen since the problems may be 
quite similar.) Besides treating popu- 
lation number as a function of density, 
it may be viewed in terms of a num- 
ber of environmental variables, pre- 
sumably different for each set of or- 
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ganisms. This approach, largely be- 
cause of greater initial complexity, has 
not aroused nearly the same interest as 
has formulation in terms of density. 
Nevertheless, from two cases, its po- 
tential usefulness may be indicated. 
Davidson and Andrewartha (1948) 
have shown that most (78 per cent) 
of the variance of a thrips population 
studied by them could be explained by 
four components of weather. A diffi- 
culty with analyses of the type used by 
these authors, however, makes this par- 
ticular investigation less meaningful 
than might at first appear. Multiple 
regressions, as fitted in this case, may 
coincidentally fit relatively well, with- 
out necessarily implying any causal re- 
lationship. An extremely ambitious in- 
vestigation on oceanic plankton ( Riley, 
Stommel, and Rumpus, 1949) suggests 
more clearly the possibilities of the use 
of physical and chemical factors (in 
this case, such things as radiation, 
temperature, current velocity) and bi- 
otic factors (nutrients and grazing 
rates). The plankton populations are 
considered as dependent on, and in 
turn influencing, certain of these fac- 
tors, and by a series of simultaneous 
equations they may be predicted for 
any set of conditions. Such predictions, 
considering the heroic approximations 
involved, turn out to be surprisingly 
good, with an average departure from 
observed populations of about 25 per 
cent. 

In an experimental population con- 
sisting of a single species given suit- 
ably renewed requisites there is no 
reason to expect extinction. Since or- 
ganisms can exist only in a narrow en- 
vironmental range, extinction at the 
level of the local population is cer- 
tainly no rarity among those that live 
in highly variable natural environ- 
ments. \\Tien, more rarely, some ne- 
cessity for a species disappears through- 
out its range, the organism, if it fails 
to adapt, must disappear. Little sys- 


tematized information exists on extinc- 
tion, although there is no doubt that 
the influence of modem man is a potent 
accelerating cause. Extinction at the 
species level generally seems not to be 
catastrophic; a few members of the 
species persist for some time without, 
however, being able to increase effec- 
tively. About this phenomenon there 
has been considerable speculation, and 
it is often assumed that lack of genetic 
variability predestines the population 
to extinction once sufficiently low num- 
bers are reached. This is possible, but 
remains pure conjecture. In face of the 
many successful accidental introduc- 
tions of species into new areas, it is at 
most only a partial explanation. 

Dispersal and Dispersion 

The preceding section on growth 
form has been implicitly restricted to 
populations in a closed system, i.e., 
where emigration and immigration are 
absent. Tliese systems are readily ex- 
plored in the laboratory and may be 
approached by some natural popula- 
tions. Such instances are, however, by 
no means the rule. We shall not be 
concerned here with directed, periodic 
mass migrations such as occur in many 
birds, as well as in some fishes and 
insects, but with the universal tendency 
of organisms to change or extend their 
spatial distribution. The whole subject 
has recently been reviewed in consid- 
erable detail (Andrewartha and Birch, 
1954, pp. 86-125). 

Dispersal certainly represents an ad- 
aptation to decrease the probability of 
extinction. Obversely, given suitable 
conditions, the ability to migrate per- 
mits a species to become more nu- 
merous by extensions of its range. Per- 
haps the most impressive example of 
this is the fulmar, which has apparently 
increased approximately geometrically 
since the seventeenth century. Fisher 
(1952) attributes the spread and in- 
crease of this bird to increased fishing. 
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particularly for whales, which increases 
the fulmar s food supply. 

The quantitative measurement of 
rates of dispersal, difficult enough in 
human populations, has been a piece- 
meal affair for other organisms. The 
information, mostly on birds, insects, 
and small mammals, is insufficient to 
determine whether it is subject to ef- 
fective generalization. Distance is not 
the only determinant; organisms per- 
ceive and react to the patterning of 
the surroundings. Using distance alone 
as a measurement, there is evidence 
that dispersal is usually heterogeneous, 
so that a few individuals travel con- 
siderably farther than would be ex- 
pected on the basis of random dispersal 
of the members of a population ( Dob- 
zhansky and Wright, 1943; Cragg and 
Hobart, 1955). TTiat migration rates 
may be a function of density is illus- 
trated by Kluyver’s ( 1951 ) publication 
on the great tit, for which emigration 
from the study area was higher in the 
years of higher density than in others. 
Other more obvious although less well- 
documented examples, such as the 
well-known lemming migrations, are 
discussed by Elton (1942). The effect 
of such emigration for the part of the 
population that remains is to ameliorate 
the local environment, assuming that 
density was sufficiently high to have 
depressed natality or survivorship. The 
emigrating element usually has little 
chance of continued survival. Quanti- 
tative studies on rates of immigration 
and on rates of interchange between 
subpopulations of a single species— a 
subject that comes closer to the in- 
terests of the demographer— are lack- 
ing. Exchanges are particularly inter- 
esting biologically and have been most 
investigated in connection with prob- 
lems of species formation, but so far 
only qualitatively. 

Dispersal, jointly with natality and 
mortality, acts on the background of 
existing spatial differentiation ultimate- 


ly determining dispersion. Diversity is 
imposed not only by the physical en- 
vironment but by distribution of the 
major flora, giving rise to a complexity 
of pattern beautifully indicated in an 
essay by Elton ( 1949 ) . Thus the basic 
physical irregularities set the stage for 
some degree of sociality, and it may 
not be surprising that random distribu- 
tion of organisms, even in areas that 
seem homogeneous to the human ob- 
server, is rare (Cole, 1946; Hutchinson, 
1953). Aggregating tendencies are com- 
mon; superdispersion or spacing seems 
to be limited to relatively rare in- 
stances. Aggregations may be on a fa- 
milial basis, as in many plants, social 
insects, and vertebrates, or may have 
no such conservative elements; the 
members of a particular aggregation 
may come together more or less ran- 
domly as a result of proximity of some 
limited favorable component of their 
environment. A more complete account 
of the various behavioral mechanisms 
resulting in sociality in different or- 
ganisms would take us far afield ( Allee, 
1931; Allee et ah, 1949, chap, xxiii). 
Description and analysis of distribu- 
tion by means of the Poisson and other 
theoretical distributions have reached 
a considerable level of complexity 
(Curtis and McIntosh, 1950; Bliss and 
Fisher, 1953) and still remain a funda- 
mental problem of ecology. 

Mixed Species Systems 

Penetrating investigations have re- 
sulted from the theories of predator- 
prey and competitor relations advanced 
by Volterra (1926). The mathematical 
development is mainly an extension of 
logistic theory; additional assumptions 
that need to be made cause increased 
unreality of the models. Although it is 
obvious that they will not apply in de- 
tail, this by no means implies that they 
are useless. Certain qualitative predic- 
tions of the theory are not critically 
affected by changes in the mathemati- 
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cal functions, and the whole formula- 
tion provides a logical system subject 
to empirical evaluation. 

The simplest models of Volterra con- 
cern the interaction of only two spe- 
cies. When these compete for the same 
resources, which are in limited supply, 
the major prediction is that two spe- 
cies occupying the same environments 
and with identical needs and behavior 
will not both persist. Which of the two 
survives depends on the characteristics 
of a given environment. The detailed 
exposition of this theory is not 'pertinent 
in the present context. The evidence 
has been reviewed by Crombie ( 1947 ) . 
Although the main prediction has been 
abundantly demonstrated in the labora- 
tory (Park, 1948, 1954), its significance 
in nature is difficult to evaluate. In a 
number of cases, closely related species 
that live together have consistently 
been found to differ in some critical 
characteristic, such as food require- 
ment or period of feeding, so that com- 
petition is thought to be minimized. 
Andrewartha and Birch (1954) point 
out that this is what should be ex- 
pected in different species whether 
competition is prevalent or not, and 
they do not eonsider the evidence to 
be crucial. Direct evidence of com- 
petition causing extinction is hard to 
come by in existing biological com- 
munities whose members have pre- 
sumably been selected partly by the 
fact that competition did not cause 
their extinction. Although it might be 
possible to draw some fascinating par- 
allels between the results of interspe- 
cies competition and competition be- 
tween human groups, analogies of this 
sort are fraught with danger. Not only 
are the latter potentially capable of 
interbreeding, but the terms “needs and 
behavior” refer to more labile social 
patterns than is implied by their bio- 
logical meaning. 

The predator-prey model of Vol- 
terra differs from that of competition 


in that its main prediction is quantita- 
tive and more sensitive to small de- 
partures from the assumptions. More- 
over, the latter in this case are quite 
far removed from biological reality. 
Nevertheless, the theory has been in- 
fluential. Although it predicts coupled 
oscillations in the numbers of prey and 
predator, even in the laboratory only 
artifices have enabled the model to be 
approximated (Cause, 1935), and usu- 
ally the species cannot coexist in sim- 
ple two-species environments. In nature 
one would expect such oscillations to 
be masked by other factors; the pri- 
mary problem becomes whether preda- 
tors have any effect of this sort. As 
previously indicated, it may well be 
that in many vertebrate populations, 
predators do not function in this way 
(Errington, 1946) but that they mere- 
ly destroy what may be termed a pop- 
ulation excess. What is postulated is 
that above a certain critical density 
emigration from suitable habitats in- 
creases greatly, with the emigrants 
more subject to predation, as well as 
to other causes of mortality, than the 
resident portion of the population. The 
numerous instances of successful bio- 
logical control of pest insects (Sweet- 
man, 1936) attest that this is not the 
whole story of predation. The method 
of introducing insect predators to pro- 
duce a decrease in the numbers of an 
economically undesirable species is far 
from universally effective, but the fact 
that it is ever practicable is sufficient to 
show that predation may cause sig- 
nificant populational effects. If this 
were not enough to make the point, 
one need merely consider the role of 
man as a predator. The dichotomy be- 
tween effects of predation probably is 
more apparent than real, but the sit- 
uation is so complex that no compre- 
hensive theory has been achieved. 

Of more immediate interest to de- 
mography are theories of interaction 
between parasite and host, or, more 
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specifically, epidemic theory. Curious- 
ly, ecologists have not entered into this 
aspect to any extent; contributions 
come more from medical fields. Theo- 
ries other than the original Martini- 
Ross equations ( Lotka, 1923 ) have 
been developed (Costa Maia, 1952); 
fit of such a theory to single epidemic 
waves in human (boarding school) 
populations have been attempted with 
qualified success (Abbey, 1952). In- 
teresting experimental epidemics in 
mice have been studied (Greenwood 
et ah, 1936). Aside from this, there are 
numerous statements in the ecological 
literature relating to epizootics in nat- 
ural populations, but in none has it 
been possible to separate disease from 
other causes of mortality. An interest- 
ing sidelight on the lack of evidence is 
provided by Park s studies on competi- 
tion (Park, 1048; Park and Frank, 
1950), which provide the only experi- 
mental data on the effects of an en- 
demic parasite on animal population 
numbers. Some of the experimental 
populations in these studies were in- 
fected with a sporozoan parasite, while 
others were free of the disease. This 
sporozoan causes heavy mortality in 
the pre-reproductive stages of the flour 
beetle Tribolium castaneum. In pop- 
ulations this results in a reduction of 
average density for this species by 
more than half and an expected shift 
in the age distribution favoring a great- 
er percentage of young stages. 

The relations in systems containing 
more than two species have never been 
empirically evaluated in the ways dis- 
cussed for the competitor and preda- 
tor-prey situations. Confounding a diffi- 
cult analytical problem by adding an- 
other major variable is not a choice 
method of attack. This has not kept 
investigators from speculations on more 
complex systems; such conjectures may 
be valuable in providing an impetus 
for gathering pertinent observational 
data. Since in the simple and spectac- 


ular communities of organisms in the 
arctic the number of prevalent species 
is few and their populations seem to 
exhibit some regularity in time, these 
assemblages have proven particularly 
attractive. Attempts to explain the ap- 
parent cycles of many arctic mammals 
as coupled oscillations between preda- 
tor and prey species have been com- 
mon but have not been able to over- 
come the basic objection that the num- 
bers of true predators are in no case 
sufficient to cause the major changes 
in the herbivore densities that exist. 
The main idea, however, has recently 
been revived by Lack (1954) in a 
slightly different sense. He considers 
the vertebrate herbivores, particularly 
the lemmings, as predators, and the 
vegetation as the prey species. It is 
conceivable that the vegetation under 
the unfavorable climatic conditions 
does not become restored at once, so 
that the conditions for the predator- 
prey fluctuations may be realized. Thus 
the lemming would undergo coupled 
fluctuations with its prey species. The 
true predators of the lemming— owls 
and other birds, weasels, and perhaps 
foxes— are thought by Lack to be lim- 
ited by their food supply except in 
years of lemming abundance; they 
might be expected to show secondary 
cyclic fluctuations dependent on those 
of their prey, though without signif- 
icant influence except when the prey 
is already on the decline. The idea is 
reasonable but, like other theories to 
account for population cycles, has vir- 
tually no supporting data. 

On the whole, complex biological 
communities have not proven amenable 
to the approaches possible for simpler 
systems but have been studied in nu- 
merous other respects, of which one 
ultimately may be of paramount sig- 
nificance to the student of human pop- 
ulations: the relationship between the 
amounts of energy and matter received 
by components of the community. For 
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this purpose one may think of organ- 
isms existing at a number of trophic 
levels (Lindeman, 1942). The first of 
these consists of all those organisms 
that obtain their energy not from other 
organisms but from sunlight and, to a 
small extent, from inorganic energy 
sources. Very little of the energy con- 
tained by these organisms is stored for 
long periods, and one can usually as- 
sume without great error that a steady 
state exists in a biotic community, so 
that the amount of energy entering 
equals that leaving it at any moment. 
This applies not only for the com- 
munity as a whole but also for the 
individual trophic levels within it. The 
first or producer level is followed by 
that of the primary consumers, the 
herbivores, which in turn are followed 
by predators, which may form several 
more or less distinct trophic levels. 
However, the concept of discrete levels 
breaks down more and more the higher 
one goes in this food chain, since there 
is an increasing tendency for the or- 
ganisms on top to invade food resources 
from several levels. The biological rea- 
sons for this are not particularly dif- 
ficult to fathom: there is more food 
available at the lower stages as the 
result of the progressive wastage of 
energy in conversion, in respiration, 
and in the work required to procure 
food. This fact also limits the number 
of steps that a given food chain may 
have. The analysis of energy transfer 
by focusing on discrete trophic levels 
therefore involves some fairly gross ap- 
proximation, but more critical dissec- 
tion of a natural community would be 
a Herculean task. 

Examination of the few studies of 
community productivity that exist re- 
veals that the efficiency of conversion 
of incident light into chemical energy 
is very low, usually far below the 2 
per cent which may be regarded as 
about maximal for cultivated crops. 
Theoretically, the efficiency of the 


process of photosynthesis is much bet- 
ter, about 25 per cent for the alga 
Chlorella, but such values are not ap- 
proached even under laboratory con- 
ditions (Wassink, Kok, and Van 
Oorschot, 1953). Not all the energy 
absorbed is converted into a form usa- 
ble by the next level, since there is some 
waste through respiration, and some 
may be tied up in an unavailable form. 
From the existing data one gets the 
impression that at successive trophic 
levels energy transfer becomes increas- 
ingly efficient, predators having an ef- 
ficiency of perhaps 20-25 per cent. The 
efficiency of conversion increases as one 
moves up the energy pyramid because 
of the progressive wastage, but more 
and more of the energy absorbed is 
utilized not for growth but for main- 
tenance. Thus very low amounts of en- 
ergy are contained in the higher troph- 
ic levels. Clarke (1946) shows that the 
total efficiency of conversion of sun- 
light energy into fish protoplasm, a 
relatively high trophic level, was about 
0.00015 per cent for the marine com- 
munity he investigated. This is certainly 
a low value when compared with that 
of productivity of commercial livestock 
(Brody, 1952) but may be about the 
right order of magnitude for the top 
trophic level ( except for man ) of many 
natural communities. Clearly, the en- 
ergy available as food for man ulti- 
mately is limited by such considera- 
tions. It is equally obvious that the 
amount of energy thus potentially avail- 
able is subject to considerable increase, 
particularly by man s shortening of his 
food chain, but there are limits here 
also (Brody, 1952). 

The discussion of trophic levels has 
dealt purely in terms of energy. One 
could equally well discuss it in terms 
of matter. In most respects the material 
relationships parallel the energetics. 
There is one basic distinction, however. 
Whereas the primary energy is a tran- 
sient resource that is not stored if not 
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used, the material out of which or- 
ganisms are constructed usually per- 
sists in some form and may or may not 
be available for reconstruction. Thus 
we may speak of a cycle of matter, a 
situation that does not at all apply to 
the energy system. To the extent that 
vital materials such as phosphorus are 
not returned in some form usable by 
the community, their loss may cause an 
absolute shrinkage of the material 
available for maintenance of the com- 
munity, so that its energy content may 
decline. 

Comprehensive Theories of Population 

Regulation 

There is no question about the fact 
that populations of organisms fluctuate 
within more or less definite limits, in 
spaee as well as in time. At first glance, 
it may seem strange that any phase of 
this subject should be controversial. 
However, for some time there has been 
a dichotomy between biologists who 
believe the causes for this limitation to 
lie in the reactions and interactions of 
the organisms themselves and those 
who think that the regulation is pri- 
marily imposed by climatic influences. 
Since the latter view negates the validi- 
ty of studies on the relation of density 
to population growth, the controversy 
is by no means merely academic. In 
this extreme sense, this idea is not held 
by any vocal group. There is, however, 
a legitimate area of disagreement over 
the relative role played by the more 
or less chance fluctuations of the physi- 
cal environment. 

Instead of presenting any of the his- 
torical background, two modem posi- 
tions will be briefly summarized. Both 
are the result of considerable thought 
on the subject and, I believe, have 
profited from critical appraisal of pre- 
vious work. First to be presented will 
be the ideas of Nicholson (1954), who 
has elaborated his theory over a period 
of more than twenty years, so that it is 


now remarkably detailed. In order to 
understand his views, a number of 
Nicholson’s definitions are needed. A 
requisite of the population is respon- 
sive when it is affected by change in 
population density; otherwise such a 
factor is termed unresponsive. A re- 
sponsive factor is reactive if its re- 
sponse in turn modifies its influence on 
population growth. If it does not, the 
responsive factor may be grouped with 
unresponsive requisites and may be 
called non-reactive. A factor that causes 
a reaction on the part of the popula- 
tion opposing change in its numbers is 
termed density-governing. Nicholson 
thinks that, by definition, only reactive 
factors may be density-governing. 
Other effects may, however, profound- 
ly influence population numbers, as is 
obviously the case in populations near 
the borders of their limits of distribu- 
tion. Such factors, which Nicholson 
calls legislative, may consist of both 
unresponsive and responsive but non- 
reactive requisites. Both density-gov- 
erning and density-legislative requisites 
are combined under the term density- 
regulating. These definitions, which 
may seem elaborations of the obvious, 
are useful, particularly since one of the 
main difficulties with the problem of 
population balance has been misunder- 
standing caused by confusion over the 
meaning of terms. 

It is Nicholson’s thesis that, although 
legislative factors may determine the 
level at which average density (“bal- 
ance”) is maintained in conjunction 
with governing factors, the latter alone 
serve to produce balance. Most of the 
governing factors Nicholson considers 
to be effects of competition, where 
competition is defined as a “. . . state 
of reciprocal interference which occurs 
when animals having similar needs live 
together, and which influences their 
success.” Purely climatic factors cannot 
be governing, although indirectly spot- 
ty suitability of the physical environ- 
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merit may cause local competition, 
which in turn may lead to emigration. 
If the emigrating individuals are deci- 
mated by the unfavorable environment, 
it is clear that the latter is not the true 
governing factor. This raises the ques- 
tion of why food scarcity is not more 
notic eable, since one might expect from 
this theory that populations would usu- 
ally be governed by their food. Cer- 
tainly if animals in general were con- 
tinuously limited by food, the amount 
of vegetation characteristic of the earth 
would not exist. Nicholson thinks that 
herbivore populations arc governed 
primarily by their natural enemies, as 
well as by the availability of their food. 

For populations in a constant envi- 
ronment, the type of balance achieved 
depends on a number of characteristics 
of the governing requisite, as well as 
on the way in which the population 
reads to the reejuisite: (1) The popu- 
lation may not respond at all until the 
requisite has fallen below a certain 
threshold. (2) When the population 
docs read to every change in the gov- 
erning factor, the effect may be either 
immediate (prompt) or delayed 
(tardy). The governing rcicjuisites 
themselves may accumulate if not used; 
they may increase or reproduce; or 
thev may be transient as is sunlight, 
and only immediately available. De- 
pending on the combination of gov- 
erning reejuisites and the nature of the 
reaction by the population, diflerent 
tvpes of growth form result, ranging 
from logistic growth to various types of 
oscillations. Nicholson thinks that the 
main effc'ct nf fluctuations in the en- 
vironment on these formulations is to 
cijange the rate at which the governing 
factor operates. As it changes, it con- 
tinually becomes appropriate to the 
environmental condition existing at the 
inomcmt. It is possible for a population 
to be temporarily released from the 
regulation of a governing factor, as at 
times of stress when the population 


may be extremely low and purely legis- 
lative factors may be limiting. If the 
population is to survive, however, these 
requisites must ease their effects, and 
some reactive requisite must sooner or 
later become limiting and governing. 

Andrewartha and Birch (1954), the 
proponents of an alternative theory, 
seem to have only one fundamental 
(jiiarrel with these views of Nicholson. 
They think that, in Nicholson’s termi- 
nology, all requisites must be govern- 
ing to an extent. They argue that sim- 
ply b('cause the individuals of a popu- 
lation of animals are themselves varia- 
ble with regard to the needs for a given 
requisite, the probability of surviving 
a catastrophic event, whether caused 
by a responsive factor or not, increases 
with population size. This seems a 
valid objection to Nicholson’s theory, 
although its importance is difficult to 
assess. There is also a difference be- 
tween the part assigned to differences 
in space by the two theories, although 
this seems not to be so basic. Andre- 
wartha and Birch consider that, given a 
certain amount of suitable^ space, this 
is so differentiated that the survival 
rate caused by a given catastrophe will 
be greater if ihc're are few animals 
than if there art' many. They allribute 
the governing efh'ct to the decimating 
agency, whereas Nicholson would at- 
tribute it to cornpetitiori of the mem- 
bers of the population for favorable 
space. Variability of space thus has an 
opposite effect froni that of variability 
in the members of the population 
per se. The other difference between 
the two positions is oik' of relative em- 
phasis placc'xl on the role of density. 
WTile Nicholson believes that popu- 
lations only rarely escape from the lim- 
itation by governing recpiisites, An- 
drewartha and Birch tliink this almost 
the rule. Catastrophe on a time-relative 
basis is vic'wed as a common method 
by which animal populations are kept 
in check. A relatively favorable envi- 
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ronment is likely to permit the intrin- 
sic rate of increase to be higher, to per- 
mit the periods between catastrophes 
to be longer, and to let the severity of 
a catastrophe be less than in an infe- 
rior environment. In each case the av- 
erage numbers in the better environ- 
ment will be higher. Since species are 
usually distributed in discontinuous, 
more or less favorable areas, extinction 
of populations in some of these areas 
is common rather than exceptional. 
After such local extinction, continued 
suitability of the locality will result in 
eventual reinvasion. Thus the most fa- 
vorable areas for a species will be the 
ones where extinction is least probable, 
although even here not impossible. 
Only rarely would density under these 
conditions be sufficiently high for a 
requisite to act in a way that would ef- 
fectively govern population numbers. 

It is evident from the foregoing that 
neither of the theories proposed need 
be wrong in any major part. What is 
needed is a better knowledge of the 
relative role of density for various spe- 
cies, information that can be obtained 
only empirically. One handicap under 
which anyone contemplating a general 
theory of population balance works is 
that unless he is equally familiar with 
all sorts of animals, his views may be 
biased in a particular direction. Thus 
ornithologists, for example, are likely 
to reach different conclusions from en- 
tomologists, and laboratory ecologists 
are likely to differ in their views from 
those whose data are gathered in the 
field. It is this difficulty that has occa- 
sioned much of the controversv that 

j 

still envelops the problem. 

CONCLUSIONS 

The foregoing summary has pur- 
posely steered clear of the applications 
the ecologist is inclined to make to hu- 
man populations, since this would have 
injected an element with which the in- 
vestigations discussed were not pri- 


marily concerned. Up to the present 
time, ecology has profited from demog- 
raphy much more than the reverse. 
Demography furnishes ’what consti- 
tutes the most extensive set of popu- 
lational data, along with a methodol- 
ogy, much of which can be taken over 
bodily or adapted for non-human pop- 
ulations. Although it is possible, it does 
not seem likely that demographers will 
ever derive similar benefits from eco- 
logical methods of population meas- 
urement; this is one reason why these 
methods were not described in greater 
detail. If ecology has anything to offer 
the demographer, it must be looked for 
along theoretical lines. 

It is eminently possible that the de- 
mographer or sociologist may be better 
able to evaluate what contributions 
general ecology can make to the field. 
Certainly ecologists are not agreed 
among themselves on what aspects of 
theory are applicable to human popu- 
lations. At least some general popula- 
tion theory may provide a frame of 
reference: it should be able to define 
limits within which all organic popula- 
tions must exist. A theoiy that is as 
broad as this may well be so general, 
however, that its usefulness is prob- 
lematical. This raises once again the 
question of the similarities and differ- 
ences between the populational be- 
havior of man and that of other ani- 
mals. Man’s ultimate causes of popula- 
tion change are the same as those of 
other animals: natality, mortality, im- 
migration, and emigration. Nor is man 
unique in having certain requisites 
which need to exist in specified 
amounts for these determinants to take 
on specific values. The requisites of 
man differ, however. Just as it is im- 
possible to predict which factors are 
important in limiting a rat population 
from an analysis of population change 
in a forest insect, so it is useless to for- 
mulate such predictions for man from 
a study of other animals. The differ- 
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ence between most animals and man 
strikes a bit deeper, however. Human 
populations are unique in the rapidity 
with which they have been able to 
change their environments and thus 
their requisites. The recent shift to an 
industrial economy emphasizes, and 
perhaps overemphasizes, this fact. 
Compared with this basic distinction, 
other diflFerences assume minor pro- 
portions. Nevertheless, it may be worth 
mentioning again that, from a purely 
pragmatic point of view, errors of a 
magnitude acceptable for non-human 
populations might prove extremely se- 
rious in the case of man. 

The main aspect of human popula- 
tions in which the ecologist tends not 
to be competent is, therefore, the ef- 
fect of that part of man’s social organ- 
ization that is peculiar to him. Division 
of labor and a deliberate distribution 
of certain requisites occur in some so- 
cial insects also, but neither on the 
same scale nor subject to so much mod- 
ification as in man’s case. Although 
suitable subjects for his interest, these 
effects seem often not to be fully ap- 
preciated by the ecologist. Granting 
that the effects of such organization in 
the immediately foreseeable future 
may overshadow any other factors, 
there remain a number of problems to 
which ecology should be able to con- 
tribute. There seems to be little doubt 
that the present is an unus\ial era for 
man in that there are no constant lim- 
its to population increase. Not at all 
times nor in all areas can it be ex- 
pected that changes in social structure 
will occur and have this influence. If 
production and distribution facilities 
stabilize, some requisite or group of 
requisites must eventually become 
limiting again. 

Judged by the relative volume of lit- 
erature, which is not necessarily a 
good index, the majority of ecologists 
seem to be neo-Malthusians, and they 
evince great concern over the likeli- 


hood that food will again play this 
role. If this assumption is made, two 
distinct possibilities cause particular 
fear: (1) the likelihood that at the 
same time that the human population 
increases, the availability of the basic 
materials involved in food production 
may decrease, thus bringing about a 
possibly catastrophic decline, or (2) 
that, as in many other animals, there 
may be sufficient delay before the ef- 
fects of density exert themselves in 
full force on human increase, likewise 
resulting in an abrupt and painful de- 
crease in population. That food will 
ultimately be limiting is, of course, 
only one assumption; it is within the 
frame of general naturalistic theory, 
but other variants provide distinct al- 
ternatives. 

It is once again at this point where 
ecologists, without detailed knowledge 
of cultural and institutional factors, 
suffer a handicap. If a naturalistic the- 
ory is to have validity, it must take into 
consideration, in the case of man, the 
various directed activities that form the 
base for institutional or economic theo- 
ries of population. This might mean, 
for example, that population could be 
governed by the standard of living (in 
the broadest possible sense) to which 
its members become accustomed, an 
alternative also within the limits of 
general theory. Because of the indi- 
cated dangers of uncritical extrapola- 
tion, ecology as a di'limited discipline 
must not be expected to provide spe- 
cific theoretical staU^ments about hu- 
man populations. Even so, it is prob- 
able that ecology can function effec- 
tively, in combination with related dis- 
ciplines, to produce a measure of inte- 
gration for the ordering of human data. 
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This chapter is concerned with prob- 
lems of population insofar as they are 
both subject matter for what is usually 
called demographic research and of 
theoretical interest from the standpoint 
of human ecology. There are already 
available useful general statements of 
the differences between and interrela- 
tionships of demography and human 
ecology ( McKenzie, 1934; Hawley, 
1950, p. 70). Nonetheless, it seems de- 
sirable to proceed from a general con- 
sideration of the field of human ecol- 
ogy and its bearing upon population 
studies to a discussion of more specific 
substantive problems of population re- 
search. The thesis of tlie chapter is that 
human ecology provides a general per- 
spective, heuristic principles and con- 
cepts, and specific hypotheses of first- 
rate significance to the demographer, 
while many problems in human ecol- 
ogy are most effectively attacked by 
research workers having at their dis- 
posal the techniques of modern demo- 
graphic analysis. 

THE FUELD OF HUMAN ECOLOGY 

Preliminary Considerations 

A major difficulty in framing the dis- 
cussion is the uncertainty about its 
proper scope. One may adopt a broad 
or a narrow definition of the field of 
'‘demography,” but either choice could 
be accepted by a general audience as a 
basis for discussion. On the other hand, 
even a provisional statement of the 
concerns of “human ecology” will 
doubtless encounter strong objections 
from one or another group of scientists 


and thinkers who regard their studies 
of man as exemplifying the ecological 
viewpoint. Reasons for this divergency 
of intellectual positions would have to 
be sought in the circumstances attend- 
ing the development of the ecological 
point of view in biology and its exten- 
sion to discussion and research on hu- 
man behavior. But without essaying 
such a historical digression it is well to 
suggest briefly the diversity of “eco- 
logical” orientations which a thorough 
survey would reveal. Several summa- 
ries of the variety of conceptions of 
human ecology— none of them compre- 
hensive-may be referred to for addi- 
tional details (Quinn, 1940; Shantz et 
ah, 1940; Hawley, 1944; Llewellyn and 
Hawthorn, 1945; Wirth, 1945; Deevey, 
1951; Bates, 1953). 

To indicate, first, somtithing of the 
range of orientations, one may cite as 
the extreme of inclusiveness Adams’ 
characterization of human ecology as 
“that general subject which deals with 
the relations and inter-relations be- 
tween nature in general and human 
nature in particular . . . from the 
broadest possible point of view, and 
with all its ramifications” (Adams, 
1951;, p. 39). On the other hand, some 
writers seemingly have regarded hu- 
man ecology as little more than a col- 
lection of techniques for the study of 
spatial distributions, or substantively 
as the discipline “concerned with ex- 
plaining the territorial arrangements 
that social activities assume,” whose 
task “is to discover and explain the 
regularities which appear in mans 
adaptations to space” (Firey, 1947, p. 
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3). The broad or ‘Tiolistic'* version of 
human ecology has sought an essen- 
tially philosophical underpinning 
(Bews, 1935), while the particularistic 
view of human ecology as the study of 
spatial distributions has some histori- 
cal justification ( Hawley, 1951 ) ; many 
studies labeled ‘ ecologicar have dealt 
primarily or solely with geographic 
distributions of social phenomena 
( Caldwell, 1938; Quinn, 1950, Part 
IV). 

Leaving aside programmatic or pro- 
paedeutic statements of this kind, one 
can gain an impression of the ramifi- 
cations of the ecological point of view 
by indicating some of the fields in 
which it has enlisted spokesmen and 
practitioners. First of all, the notion of 
including human ecology within the 
scope of bio-ecology, as developed by 
plant and animal ecologists (Clem- 
ents and Shelford, 1939), continues to 
be debated by the biologists (Smith, 
1951; Sears and Carter, 1952). How- 
ever, few bio-ecologists have made a 
sustained effort to deal with a wide 
range of problems in human ecology, a 
significant exception being the treatise 
by Dice (1955). 

Zoologists and physical anthropolo- 
gists are exploiting the ecological point 
of view in studies of human evolution 
and the differentiation of races (Bar- 
tholomew and Birdsell, 1953; Newman, 
1953). Some geographers feel that hu- 
man ecology provides a useful frame- 
work for presentation of findings in hu- 
man geography (White and Renner, 
1948) and urban geography (Dickin- 
son, 1947); the terms “ecology” and 
“ecological” are probably appearing 
with increasing frequency in the ge- 
ography literature, although from Harts- 
horne’s review (1949) it would ap- 
pear that only a minority of geogra- 
phers accept the proposal of Barrows 
(1923) to make ecological relation- 
ships the primary focus of geographic 
research. Recent archeological writing 


has drawn upon materials of plant and 
animal ecology as aids to the interpre- 
tation of prehistoric economic devel- 
opment (Clark, 1952). Bennett (1944) 
points to a growing trend of attention 
to ecological problems in ethnography 
and ethnology; this is exemplified in 
studies by Steward (1938), Hallowell 
(1949), Thompson (1949), Birdsell 
(1953), Wedel (1953), and Meggers 
(1954). Some concepts of ecology are 
drawn on in recent statements of eco- 
nomic theory (Boulding, 1950; Bowen, 
1954), the latter with special reference 
to population. Certain land economists 
(U.S. Federal Housing Administration, 
1939) and location theorists (Hoover, 
1948; Ldsch, 1954; Isard, 1956) seem- 
ingly recognize an affinity between their 
work and human or general ecology. 

A symposium on ecology and health 
(Corwin, 1949) and the continuing 
controversy over “ecological methods” 
for studying mental disorder (Dun- 
ham, 1947; Clausen and Kohn, 1954) 
attest to the impact of the ecological 
viewpoint on research in pul^lic health. 
A substantial literature has grown up 
in what one writer refers to as “politi- 
cal ecology” (Heberle, 1952), and eco- 
logical concepts have been us('d in a 
variety of studies in social organiza- 
tion, touching on such topics as organ- 
izational change (Boulding, 1953fir) 
and social stratification (Duncan and 
Duncan, 1955a). There is also the large 
literature of “urban ecology,” dealing 
with differentiation of residential areas 
(Schmid, 1950), segregation of popu- 
lation groups (Duncan and Duncan, 
1955fo), and such special problems as 
shopping habits (Jonassen, 1955), day- 
time population movements (Foley, 
1954; Schnore, 1954), and other as- 
pects of urban land use, structure, and 
functions. (See Hauser, 1956fo, for a 
comprehensive review of these stud- 
ies.) Some impact of this literature on 
approaches to city planning has been 
noted (Kligman, 1945; Demerath, 1947; 
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Dewey, 1950). Even psychologists 
have found it useful to conceptualize 
some of their research in language bor- 
rowed from ecology ( Bruns wik, 1947; 
Barker and Wright, 1955), and statis- 
ticians have coined the probably un- 
fortunate terms "ecological correlation” 
(Robinson, 1950) and "ecological re- 
gression” (Goodman, 1953) to denote 
a particular problem of estimation that 
arises in connection with data tabu- 
lated by areal units. Lastly, ‘liuman 
ecology” or "social ecology” continues 
to serve as a platform for some social 
philosophers and reformers ( Linde- 
man, 1940; Gutkind, 1953). 

As one might suspect from the fore- 
going, the term "ecology” is sometimes 
applied rather casually— even irrespon- 
sibly. Many studies adopting the label 
bear only a tenuous relationship to any 
systematic, scientific conception of the 
field, while much research not labeled 
as "ecological” would have to be in- 
cluded in the purview of human ecol- 
ogy, however the problems of that dis- 
cipline may be structured theoretically. 

Additional documentation of the 
chaos engendered by subsuming so 
great a variety of undertakings under 
a single heading is unnecessary. In- 
stead, three somewhat terse statements 
can be offered in summary evaluation 
of efforts to formulate the field of hu- 
man ecology as a scientific discipline. 
( 1 ) There is a "least common denomi- 
nator” of nearly all attempts to delimit 
the field: "Human ecology studies rela- 
tions between men and their natural 
environments” (Quinn, 1940, p. 192), 
whether the terms "man” and "environ- 
ment” are given extensive or restricted 
(as in the limitation of "environment” 
to “space”) connotations. (2) Many 
discussions of human ecology as a dis- 
cipline are very inchoate, scarcely go- 
ing beyond considerations of propae- 
deutic value. But there is available a 
careful theoretical treatise on human 
ecology, presenting a consistent, well- 


elaborated version of the discipline 
(Hawley, 1950). While some of the 
views in this book are no doubt con- 
troversial (perhaps designedly so), it 
is hardly conceivable that any serious 
presentation of an alternative concep- 
tion of human ecology can fail to 
reckon with Hawleys formulation. (3) 
Inasmuch as human ecology is unde- 
niably immature as a discipline, little is 
to be gained by accepting any state- 
ment of its scope as final. On the con- 
trary, extreme divergencies of view- 
point will persist and doubtless prolif- 
erate. However, ones impression (not 
a conclusion supported by careful 
scholarship) is that such divergencies 
now are being generated because 
workers dealing with an enormous va- 
riety of concrete problems have ac- 
cepted an ecological point of view, 
whereas in the past these divergencies 
were largely produced by reasoning 
from different first principles or argu- 
ing about philosophic predispositions. 
If this impression is correct, then the 
confusing situation may actually be in- 
dicative of a healthy state of intellec- 
tual ferment and research exploration 
rather than a symptom of schizoid 
tendencies. 

Actually, the intellectual disorgani- 
zation may be less extreme or signif- 
icant than it appears, for there is prob- 
ably room for two conceptions of hu- 
man ecology. For terminological clar- 
ity these may be distinguished as the 
"natural history of man” and "human 
ecology,” using the latter term in a 
somewhat strict or limited sense. The 
"natural history of man” represents the 
extension of the ecological point of 
view to any study of the human spe- 
cies where it has promise of providing 
useful insights, however partial, and— 
largely as a task for the future— the 
synthesis of all such studies, however 
loose such synthesis must be in the 
light of the limitations of present knowl- 
edge. The "natural history of man” ev- 
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idently is too broad a field to be dealt 
with by any single theorist or investi- 
gator or, indeed, by any presently es- 
tablished scientific discipline. Yet it 
seems desirable that scientists adopt- 
ing the label of “ecology” and dealing 
with human problems recognize their 
affinity with others of the same kind; 
that they endeavor to share data, re- 
sults, methods, and points of view; and 
that from time to time they consider 
the possibilities and problems of de- 
lineating a comprehensive picture of 
man in his environmental relations, in- 
cluding the ways in which these are 
mediated by relations between man 
and man and between man and his 
‘‘cultural” equipment. Among other 
things, such a spirit might make possi- 
ble the building of a badly needed 
bridge over the chasm the separates 
the natural and the social sciences. 

There is no need to justify the lim- 
ited conception of human ecology. In 
contrast with the “natural history of 
man,” human ecology, striciu semo, is 
no mere prolegomenon but, with Haw- 
ley’s (1950) achievement (based, of 
course, on the theoretical and research 
efforts of many workers), an accom- 
plished fact. By whatever criteria one 
might accept any of the social sciences 
as sciences, human ecology must be 
acknowledged as one among their num- 
ber, notwithstanding imperfections and 
incompleteness of its theoretical struc- 
ture, crudeness of its methods, and lim- 
itations on the validity or generality of 
its empirical conclusions. 

The remainder of this chapter will 
deal only with the limited conception 
of human ecology. Building primarily 
on Hawley’s (1950) presentation of the 
discipline but departing from it in vari- 
ous ways, the chapter will outline the 
general frame of reference of human 
ecology, sketch some contact points 
between ecological theory and demo- 
graphic research, and illustrate some of 
the more significant research develop- 
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ments and prospects in regard to these 
contact points. 

Frame of Reference 

The main problems of human ecol- 
ogy can be set forth in terms of four 
referential concepts: population, envi- 
ronment, technology, and organization. 
The unit of ecological analysis is a hu- 
man population, more or less circum- 
scribed territorially. Sociologists may 
recall that before the term “human 
ecology” was proposed, Cooley (1894) 
described part of its subject matter as 
“territorial demography.” By referring 
observations to a concrete population 
of human organisms, human ecology 
(with demography) distinguishes itself 
from other social sciences whose data 
are referred to such units as the per- 
sonality, the culture pattern, the mar- 
ket, or the state. That at least some 
spatially delimited population aggre- 
gates have unit charactc^r is one of the 
key assumptions of human ecology, as 
is the premise that there are significant 
properties of such an aggregate which 
differ from the properties of its com- 
ponent elements. It is reasonable to 
suppose that many of the fruitful con- 
sequences of these assumptions have 
yet to be worked out. 

A concrete human population exists 
not in limbo but in an environment. 
Moreover, to continue to exist, it must 
cope with the problems posed by an 
environmr*nt which is indifferent to its 
survival but offering (in varying de- 
gree) resources potentially useful for 
the maintenance of life. By mere oc- 
cupancy of an environment, as well as 
by the exploitation of its resources, a 
human population modifies its environ- 
ment to a greater or lesser degree, in- 
troducing environmental changes ad- 
ditional to those produced by other 
organisms, geological processes, and 
the like. Thus, in the language of bio- 
ecology (Clements and Shelford, 1939), 
one may say that not only does the 
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environment “act” upon the population 
but also the human population “reacts” 
upon its environment, either directly 
or through “coaction” with other spe- 
cies— notably those appropriated, cul- 
tivated, or husbanded for food, feed, 
fuel, and fiber. The “adjustment” of a 
population to its environment, there- 
fore, is not a state of being or static 
equilibrium but a continuing, dynamic 
process. 

For a human population— as distin- 
guished from populations of other or- 
ganisms— the problem of adjusting to 
an environment is both facilitated and 
complicated by man's possession of a 
culture. Contrary to the impression of 
some ill-informed critics, the modern 
human ecologist does not propose to 
construct a biologistic theory of human 
behavior that ignores or discounts the 
importance of culture. However, the 
human ecologist finds that the global 
or synthetic concept of culture devel- 
oped in anthropology is ill-suited to an 
analysis of the system of interdepend- 
ent factors with which ecology must 
deal. Moreover, as even some anthro- 
pologists are coming to recognize ( Hal- 
lowell, 1949; Steward, 1955), the “cul- 
turological” viewpoint (save as a theory 
of culture per se) implies a determin- 
ism which is as logically objectionable 
and empirically fruitless as the “en- 
vironmentalism” and “biological deter- 
minism” now rejected by all social sci- 
entists. In short, the functional and 
analytical approach of human ecology 
involves a concern not with culture as 
an undifferentiated totality but with 
aspects of culture as they play into the 
process of adaptation. The human ecol- 
ogist is likely to regard some aspects 
of culture, especially “social organiza- 
tion,” as dependent variables, i.e., phe- 
nomena to be explained within an eco- 
logical frame of reference. Other as- 
pects of culture, notably “technology” 
in a broad sense, play an important 
role as explanatory factors. To be sure. 


what is an “explanatory factor” in one 
context may more appropriately be 
treated as a “dependent variable” in 
another. The character of suitable ana- 
lytical models cannot be prescribed in 
advance by a highly general frame of 
reference. 

The concept of “technology” in hu- 
man ecology refers not merely to a 
complex of art and artifact whose pat- 
terns are invented, diffused, and ac- 
cumulated (the processes stressed by 
culturologists ) but to a set of tech- 
niques employed by a population to 
gain sustenance from its environment 
and to facilitate the organization of 
sustenance-producing activity. More- 
over, artifacts and apparatus are not 
only factors enabling a population to 
control— in a measure— its environment 
and leading to the transformation of 
the environment, but they arc part of 
the environment insofar as they arc 
incorporated into systems of activity. 
The environment in the contemporary 
city, for example, is so largely a prod- 
uct of human activity that for many 
purposes one can virtually ignore its 
“natural” features. 

Patterns of social organization, like 
technology, are subsumed under the 
anthropologist's concept of culture. But 
ecology focuses attention on th(^ func- 
tional aspect of organization rather 
than on the psychological mechanism 
of learning stressed by culturological 
interpretations of organization as an 
aspect of the social heritage. Func- 
tionally, human social organization 
bears many significant analogies to or- 
ganization at all levels of life (Emer- 
son, 1939, 1942; Alice, 1951) irrespec- 
tive of the psychological mechanisms 
that may be involved in organized ac- 
tivity. For the ecologist, the significant 
assumptions about organization are that 
it arises from sustenance-producing ac- 
tivities, is a property of the population 
aggregate, is indispensable to the main- 
tenance of collective life, and must be 



683 


Human Ecology and Population Studies 


adapted to the conditions confronting 
a population— including the character 
of the environment, the size and com- 
position of the population itself, and 
the repertoiy of techniques at its com- 
mand. 

Human ecology, then, is distin- 
guished from other perspectives on 
man's nature and behavior neither by 
the phenomena it investigates (these 
are surveyed by many other disciplines) 
nor by the factors whose importance 
it recognizes. Rather, it lays claim to 
the status of a scientific discipline on 
the basis of its formulation of a prob- 
lem and the heuristic principles em- 
ployed in attacking that problem. Con- 
ceived as “a study of the morphology 
of collective life in both its static and 
dynamic aspects” (Hawley, 1950, p. 
67), human ecology seeks one part of 
the answer to the persistent questions 
that have long inspired philosophic re- 
flection and, recently, scientific research 
on the predicament of man. How is 
human social life possible? What is the 
nature of the bond that holds men to- 
gether? How does it come about that 
societies of men differ from time to 
time and place to place— the problems 
of “cultural diversity” and “social 
change.” 

The general answers offered by hu- 
man ecology provide a framework for 
its elaboration of theory and an outline 
of its research tasks. Society exists by 
virtue of the organization of a popula- 
tion of organisms, each of which is 
individually unequipped to survive in 
isolation. Organization represents an 
adaptation to the unavoidable circum- 
stance that individuals are interdepend- 
ent and that the collectivity of indi- 
viduals must cope with concrete en- 
vironmental conditions— including, per- 
haps, competition and resistance af- 
forded by other collectivities— with 
whatever technological means may be 
at its disposal. The “social bond,” in 
its most basic aspect, is precisely this 


interdependence of units in a more or 
less elaborated division of labor, aptly 
described as a “functional integration.” 
Societies differ because, among other 
things, each territorially delimited ag- 
gregate confronts a special set of en- 
vironmental circumstances and differs 
from other such aggregates in size and 
composition. Even more important: 
since most environmental and demo- 
graphic situations permit alternative 
solutions to the problems of adapta- 
tion and since such solutions have a 
tendency to persist as they are em- 
bodied in organizational forms and 


Organization 



^Technology 


Fig. 10.— The ecological complex 

technical apparatus, initial differences 
tend to produce continuing diversifica- 
tion. An ecological account of social 
change is attempted by referring to 
such instigating factors as environmen- 
tal change (whether caused by man or 
by other agencies), changes in size and 
composition of population, introduction 
of new techniques, and shifts in the 
spatial disposition or organization of 
competing populations. The interde- 
pendence of factors in the adaptation 
of a population implies that change in 
any of them will set up ramifying 
change^ in the others. 

The diagram in Figure 10 suggests 
something of the scope of the ecologi- 
cal frame of reference. Each of the 
four vertexes of the diagram stands for 
a collection of analytically distinguish- 
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able elements, whose identification is 
part of the task of ecological theory. 
The lines are meant to suggest the idea 
of “functional interdependence,'* al- 
though in greatly oversimplified fash- 
ion. The diagram is entitled the “eco- 
logical complex” to avoid prejudgment 
of issues suggested by the term “sys- 
tem” or “ecosystem.” Whether it is 
fruitful to regard this complex as a 
system with equilibrium-maintaining 
properties is a moot point of ecological 
theory. One thing is clear: a static equi- 
librium is seldom observable empiri- 
cally. It may be possible, however, to 
derive significant hypotheses from the 
assumption that the “ecological com- 
plex” constitutes an equilibrium-seek- 
ing system whose path of change re- 
sults from this tendency combined with 
dislocating forces impinging upon one 
or another point in the system. 

Recent statements on ecological the- 
ory have moved toward the assumption 
that the community is the smallest eco- 
logical complex with properties ap- 
proaching those of a system (Hawley, 
1950; Dice, 1955). But it is only in a 
limiting case that the community ap- 
proximates a closed or isolated system. 
The trend of social evolution is toward 
the elaboration of organization at the 
intercommunity or supralocal level to 
such an extent that it becomes neces- 
sary, for some purposes, to take account 
of a fabric of interdependence with 
planetary scope— the “world communi- 
ty,” for want of a better term. Inter- 
mediate levels of organization must, of 
course, be recognized; the most prom- 
inent heuristic concept at present is 
the “region.” To justify its continued 
preoccupation with analysis at the local 
community level, ecology resorts to two 
hypotheses: that territorially more in- 
clusive forms of organization function 
primarily through the community nexus 
and that the community is the most 
accessible and manageable unit of ob- 
servation and analysis among those 


units exhibiting the full range of re- 
lationships postulated for the “ecologi- 
cal complex.” 

A final remark on the division of 
labor in ecological studies: The limited 
conception of human ecology implies 
a focus of interest upon the study of 
organization— in the context of the 
other factors of the ecological complex. 
Such a focus is a natural consequence 
of the fact that the limited conception 
of human ecology has been developed 
primarily by sociologists. Certainly 
there is little in the professional train- 
ing of sociologists to equip them to 
study effectively all the problems im- 
plied in the notion of a “natural history 
of man.” Moreover, other specialists 
are more likely to approach the analy- 
sis of the ecological complex via an 
interest in one of its other factors. The 
historical accident that training in de- 
mography (in the United States) has 
come to be concentrated in depart- 
ments of sociology may help account 
for the fact that sociologists have 
gained the leadership in formulating 
problems of ecological theory even 
though they could h&rdly claim pre- 
eminence in many phases of ecological 
research. Recognition of the interrela- 
tions of organizational and demograph- 
ic problems, while an incomplete basis 
for ecological theory, is one of the pre- 
requisites to the development of such 
theory. 

Interrelations of Demography and 

Human Ecology 

A simple way to differentiate the dis- 
ciplines of human ecology and demog- 
raphy is to characterize the former as, 
in part, the study of population as a 
factor in the “ecological complex” and 
the latter as the study of aggregates 
qua aggregates— i.e., in abstraction from 
their organization or structural prop- 
erties. This, of course, implies a re- 
stricted scope for demography, em- 
bracing, first, the formal Uieory of ag- 
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gregates— “population analysis,” in Lot- 
kas (1938) usage of the term— and, 
second, the descriptive study of the 
size, distribution, and composition of 
populations and the time changes in 
these characteristics. Clearly, most de- 
mographers soUdisant have not limited 
themselves to this narrow compass; 
they have investigated broader prob- 
lems, notably the balance of popula- 
tion and resources and the impact of 
technology and organization on demo- 
graphic processes, regarding the latter 
primarily as “dependent variables” 
(Ogbum, 1953). These broader inter- 
ests of demographers have thrust them 
into a concern with ecological prob- 
lems, whether or not the label of “ecol- 
ogy” has been accepted. This means, in 
practice, that it is difficult to distin- 
guish a human ecologist from a demog- 
rapher, save, perhaps, that some among 
the former group of specialists have not 
always had the command of demo- 
graphic techniques that they should. 

To state the relationship between de- 
mography and human ecology the other 
way around, the human ecologist con- 
cerns himself with a wide variety of 
demographic problems, uses freely (if 
not always effectively ) demographic 
data, and relies heavily on demograph- 
ic techniques. Oversimplifying the case, 
one might say that demographic varia- 
bles come within the scope of ecologi- 
cal research ( 1 ) as “independent varia- 
bles,” determinants, or limiting con- 
ditions of ecological organization; (2) 
as “dependent variables,” concomitants, 
or consequences of variations in eco- 
logical organization; and (3) as “in- 
dicators” of one or another aspect of 
ecological organization. Such relation- 
ships can be illustrated readily: (1) 

A small, dispersed population cannot, 
other things equal, have as elaborate 
social organization as a large, concen- 
trated one. (2) The population of the 
suburbs of metropolitan centers in the 
United States, on the average, has a 


higher level of fertility than the central 
city population. (3) A spatial gradient 
in population composition may be in- 
terpreted as an indicator of the domi- 
nance of an urban agglomeration over 
its rural hinterland. 

The following part of the paper in- 
dicates the relevance of ecological con- 
siderations to each of the conventional 
topics of demography; the penultimate 
part deals with some broader issues. 
The distribution of emphasis among the 
several topics reflects, of course, the 
writers interests and limitations but 
also, to a degree, some lack of balance 
in the current preoccupations of hu- 
man ecologists. 

TREATMENT OF DEMOGRAPinC 
PROBLEMS IN HUMAN 
ECOLOGY 

Manifestly it is impossible to review 
here the whole corpus of demography 
in its relations with human ecology. 
The purpose of this section is, rather, 
to suggest that human ecology provides 
a distinctive and perhaps useful ap- 
proach to or framework for the study 
of a wide variety of demographic 
matters. 

Population Distribution 

Abstracting two factors from the 
“ecological complex” (Figure 10), pop- 
ulation and environment, and consider- 
ing each of these factors in its simplest 
aspect— numbers and space— one is led 
directly into the study of population 
distribution. This subject, unfortunate- 
ly, has been cultivated only sporadical- 
ly, unsystematically, and impressionisti- 
cally by the several specialties presum- 
ably most competent to deal with it: 
demography, human ecology, human 
geography, and location economics. A 
recent review of methodological prob- 
lems of population distribution (Dun- 
can, 1957) indicates that some of the 
most elementary questions of the meas- 
urement and description of population 
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distribution patterns are in need of 
further clarification. 

Investigators in this field have at 
their disposal a variety of techniques: 
measures of density, concentration, 
spacing, and potential of population; 
and frequency distributions of popula- 
tion by rural-urban or metropolitan- 
nonmetropolitan residence, by size of 
community, or by categories of a con- 
siderable number of classificatory 
schemes of areas. Unfortunately, the 
systematic use of each of these tech- 
niques has often been confined to single 
studies of particular countries or re- 
gions. Consequently, the growth of 
genuine comparative knowledge of 
population distribution has been slow. 
All too often, the discussion of distri- 
bution has been confined to the state- 
ment of impressionistic conclusions 
drawn from inspection of distribution 
maps. Maps, valuable as they are and 
highly esteemed as they may be by 
the geographer, are relatively unrelia- 
ble tools. It is most difficult to tell by 
examining a series of maps, say, 
whether population is more “concen- 
trated” in one region than in another, 
or at one time than at another. In fact, 
the very concept of “concentration” re- 
quires careful mathematical specifica- 
tion before a conclusion of this kind 
has any real meaning, let alone satis- 
factory reliability. This example of the 
measurement of concentration is aptly 
chosen, for this is one subject on which 
intensive methodological work has been 
done (Wright, 1937). Wright’s analysis 
reveals unsuspected complexities in a 
problem which seems intuitively simple. 

Methodological difficulties aside, it is 
obvious in a gross sense that the dis- 
tribution of population is quite uneven 
over the earth’s surface. This observa- 
tion, of course, is what gives rise to the 
scientific problem of population distri- 
bution: to describe the pattern of un- 
evenness, to measure variation in the 
degree of unevenness at different times 


and places, to explain the patterns and 
variations, and to discover their con- 
sequences for population dynamics and 
ecological organization. The human 
ecologist has been particularly con- 
cerned to note certain regularities in 
patterns of population distribution, to 
investigate functional correlates of dis- 
tribution, and to develop the study of 
distribution in such a way as to provide 
indicators of ecological organization. 

A striking empirical regularity which 
has captured considerable attention 
(largely from persons other than pro- 
fessional demographers) is the highly 
skewed frequency distribution of cities 
and towns by size. Practically all siza- 
ble countries with any appreciable de- 
gree of urbanization exhibit this pat- 
tern. For a number of such countries, 
as of rec(*nt dates, it is possible to 
make a rorigh, but for some purposes 
acceptable, approximation to the cu- 
mulative frequency distribution of com- 
munities by size with a simple loga- 
rithmic relationship, the so-called Pare- 
to curve. Let x — the size of city or 
town (number of inhabitants) and y 
~y(^) — number of cities and towns 
of size X or greater; then tlie equation 
in question is log y log A — a log x, 
or y — Ax~^, where A and a are con- 
stants estimated from the data. Some 
writers have emphasized the tendency 
of the parameter a to approximate uni- 
ty, whereas others have emphasized 
temporal and national variations in a, 
interpreting it as a coeffieient of con- 
centration, urbanization, or metropoli- 
tanization. A recent review by Allen 
( 1954 ) indicates that for a considerable 
number of countries this curve gives a 
moderately close fit to the size-of -place 
distribution. Several of the exceptions 
are “explained away” on the basis of 
the small size of the country or the 
lack of suitable data. There is some 
reason to think tliat an acceptable fit 
is more likely to be obtained if the 
data are tabulated on the basis of nat- 
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ural agglomerations or conurbations 
(cf. the U.S. census concept of “ur- 
banized area”) rather than by arbitrary 
political units. 

Whereas writers with a background 
in economics have often expressed this 
regularity in the form given above, sev- 
eral others (notably Zipf, 1949) have 
tried to popularize the so-called “rank- 
size” rule, which in its generalized form 
merely reverses the axes of the graph 
and requires one to regard oc as a func- 
tion of y, a practice that has little justi- 
fication in statistical theory. One un- 
fortunate consequence of the “rank- 
size” formulation has been to focus 
attention on the fit of the curve at the 
very upper end of the size distribution. 
Thus critics of the “rank-size” rule are 
prone to point to countries where the 
largest city is either much too large or 
much too small for its size to be ac- 
curately estimated from the equation. 
Such discrepancies may have substan- 
tive significance; for example, they may 
furnish one criterion for the identifica- 
tion of “overgrown” or “primate” cities. 
But this is only one aspect of a size-of- 
place distribution, and an acceptable 
fit of the curve to a major portion of 
the distribution is surely not without 
interest, irrespective of the large devia- 
tion of a major city from the curve. 
Such a city may have unique, extra- 
territorial functions extending beyond 
the economy in which it is nominally 
located. 

As a purely empirical proposition, the 
fact that many .size-of-place distribu- 
tions can be approximated by a Pareto 
curve is perhaps more of a curiosity 
than a scientific finding. However, what 
little theory there is on the relationship 
of community size to community func- 
tion assigns some plausible significance 
to this form of distribution. Losch 
(1954), Vining (1955), and Hoover 
(1955), among others, have discerned 
a connection between the size distri- 
bution and a theoretical hierarchy of 


functions ranging from the compara- 
tively ubiquitous service functions of 
local trade and market centers up to 
the highly specialized functions of re- 
gional centers. It would be too much 
to say that this line of reasoning has 
produced a rigorous model that ac- 
counts for the Pareto distribution; for 
this reason the connection between size 
distribution and functional hierarchy 
was described as merely “plausible.” 
Yet the recognition of this connection 
is probably one of the most promising 
leads to an empirically based theory 
of population distribution. 

In pursuing research on this problem, 
we will have to give greater attention 
to the determination of the minimum 
size limit below which the Pareto re- 
lationship fails to hold. It is easy to 
.show mathematically that there mu.st 
be such a limit, but in many series of 
data it cannot be identified for lack of 
information on the number and size of 
smaller places or for lack of compara- 
bility between this information and that 
available for large places. It seems 
probable that, in some obscure way, 
this limit is related to the phenomenon 
of nucleation. One might hypothesize, 
for example, that the Pareto law will 
hold for all communities large enough 
to have a “complete” array of the rela- 
tively ubiquitous functions, but this is 
mere speculation at the present stage 
of research. 

A remarkable extension of the work 
oil community size distributions is 
Stewart's (1947) set of equations de- 
scribing the “fundamental structure” of 
tlie United States population, 1790- 
1940. Stewart observed that the “rank- 
siz(‘” rule held approximately at each 
of the sixteen census dates during this 
period., He then fit an equation relating 
the proportion of the population classi- 
fied as urban (i.e., living in places of 
2,500 inhabitants or more) to the num- 
ber of urban places. From these two 
relationships and the size of the total 
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population at each census, it was pos- 
sible to calculate the size of the largest 
city, the size of the urban population, 
and the size of the rural population. 
This system of equations may be writ- 


ten as follows: 

M= 2,500C ( 1 ) 

J7 = 0.0097820/2 (2) 

P„= 2,500C(log.C+^ + 0.577) (3) 
P,=PulU (4) 

Pr=Pt-Pu, (5) 

where M is a constant ( = size of larg- 


est city as calculated from the rank- 
size equation), C is the number of 
places of 2,500 inhabitants or more, 17 
is the proportion of the population liv- 
ing in such places, and Pt, Pu, and Pr 
are the total, urban, and rural popula- 
tions, respectively. Equations (1) and 

(2) are the two empirical relationships, 
the first the “rank-size” rule and the 
second the equation relating the urban 
proportion to the number of cities. The 
expression in parentheses in equation 

(3) is a mathematical approximation 

to the series ( 1 + 1/2 -f- + • • • + 

1/C). Equations (4) and (5) are iden- 
tities that follow from the definition of 
the “rural” population as the total of 
inhabitants living outside places of 
2,500 or more. It is clear that, given 
observed values of, say, C and P^, it is 
possible to calculate the remaining pa- 
rameters of the system. Comparisons of 
the computed with the observed values 
of the latter indicate a moderately good 
fit for most of the sixteen census years. 
Note that time docs not enter explicitly 
into these equations although, of 
course, the several variables could vary 
only over time. It would be possible 
to introduce time into the system by, 
say, establishing a time trend for total 
population growth, such as the logistic 
curve. 

Stewart presents this work as a 


strictly empirical result for which no 
theoretical justification is yet available. 
Yet his equations have value, if for no 
other reason, because they conform 
with the way in which the process of 
urbanization has been described con- 
ceptually. For example, Eldridge 
writes: “Urbanization is a process of 
population concentration. It proceeds 
in two ways: the multiplication of 
points of concentration and the in- 
crease in size of individual concentra- 
tions” (Eldridge, 1942). Urbanization 
also involves an increase in the propor- 
tion of population living in cities. All 
these changes are described in highly 
compressed form in Stewart’s five 
equations, which make it clear that 
coupling these elements of change is 
not arbitrary but empirically necessary. 
Whether any significance is to be at- 
tached to the particular form of the 
equations is another matter. Equation 
(2), for example, when extrapolated, 
predicts U very poorly for 1950. This 
suggests, though it hardly demon- 
strates, that the parabola is not a suit- 
able curve for expressing the relation- 
ship between U and C. On the other 
hand, the equations yield the gross 
prediction that the United States has 
entered a phase in which the rural pop- 
ulation will undergo absolute as well 
as relative decline—a result in con- 
formity with observations to date and 
consonant with our knowledge of tech- 
nological trends. On balance, one con- 
cludes that Stewart’s work merits closer 
examination, refinement, and extension 
by human ecologists. 

Another aspect of population distri- 
bution, the spatial pattern of towns and 
cities, has been given more theoretical 
than empirical attention. As was men- 
tioned earlier, long before the notion 
of ‘ 111 ! man ecology” was proposed, the 
sociologist Cooley (who was trained as 
an economist) proposed a discipline of 
“territorial demography.” Its problem 
would be to investigate “the forces and 
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laws that determine the territorial dis- 
tribution of persons and wealth.” As 
Cooley indicated, “Little is understood 
concerning the theory of settlement, 
the theory of the location of towns and 
cities, or the laws that determine their 
size, the density of their population 
and their internal structure” (Cooley, 
1894). Cooley’s own contribution to 
the problem of community location was 
summed up in his famous aphorism, 
“Population and wealth tend to collect 
wherever there is a break in transpor- 
tation.” To this description of loca- 
tional forces, Harris and Ullman ( 1945) 
added the factors accounting for the 
location of cities whose primary func- 
tion is to provide central services and 
the localizing effects of certain kinds 
of natural resources, resulting in vari- 
ous types of specialized-function cities. 
Their scheme posits a general correla- 
tion between three broad types of 
function and certain typical locational 
patterns: the location at ports and 
transportation junctions of commercial 
cities where break-of-bulk services are 
rendered, the more or less uniform 
spacing of central-place cities, and the 
response of specialized-function cities 
to geographic factors. Since most cities 
combine varying proportions of each 
of these three functions, it is too much 
to expect that a simple three- category 
scheme can be directly applied in em- 
pirical work with definitive results. 
Nonetheless, there is abundant unsys- 
tematic evidence illustrating the plau- 
sibility of this account of urban loca- 
tional patterns. Careful empirical work 
perhaps could develop models of the 
spatial distribution of cities based on 
these factors which would have con- 
siderable explanatory value or predic- 
tive validity (in the statistical sense). 

The notion of uniform spacing of 
central places has been developed in 
quite elaborate fashion by Christaller, 
whose work is summarized by Dickin- 
son (1947) and Vining (1955). Losch 
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(1954) presents some fragmentary ev- 
idence of a tendency toward uniform 
spacing of towns and cities in regions 
where other locational factors are pre- 
sumed to be minimal. His evidence 
suffers from the lack of a rigorous cri- 
terion of empirical conformity to the 
hypothesis. It is possible that further 
investigation of this kind will be stim- 
ulated by the plant ecologists’ develop- 
ment (see Clark and Evans, 1954) of 
methods of measuring spacing and of 
determining the significance of observed 
departures from a random pattern of 
spacing. The writer, working informal- 
ly with crude data, has found that in 
the state of Iowa and in the northern 
two-thirds of Indiana there is a statis- 
tically significant tendency for towns 
and cities to be more uniformly spaced 
than a random pattern would be. With 
the statistical tools provided by Clark 
and Evans, it is now practicable to 
compare regions in this respect, iden- 
tifying those which exhibit a tendency 
toward uniform spacing of settlements 
and those in which towns and cities 
tend to be aggregated or clumped to a 
greater than chance extent. The theo- 
retical background and methodological 
development appear to set the stage 
for intensive empirical work on this 
subject. 

A third important topic in the anal- 
ysis of distribution patterns is the study 
of density gradients with reference to 
central points. Clark (1951) suggested 
that in a number of large cities the re- 
lation of population density to mile 
distance from the city center could be 
summarized by the equation y = 
in which y is density of residen- 
tial population in thousands per square 
mile, X is distance in miles from the 
center of the city, e is the base of natu- 
ral logarithms, and A and b are empiri- 
cal parameters, estimated from the 
data, which vary from city to city and 
over time. This relation would be 
valid, of course, only outside the cen- 
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tral business district, which is predomi- 
nantly non-residential; presumably the 
fit of the data to the curve is improved 
if in computing densities for the re- 
maining zones large tracts of non-resi- 
dential land (parks, vacant areas, in- 
dustrial areas, and the like) are elimi- 
nated. Clark also gives evidence that 
the time changes in the parameters A 
and b are in the direction anticipated 
on the basis of a knowledge of devel- 
opments in the technology of local 
transportation. For example, he gives 
as values for A and fo, respectively, in 
Chicago, 110 and 0.45 in 1900 and 120 
and 0.30 in 1940. Thus the density 
gradient was less steep in the latter 
year. 

Density gradients in the zone imme- 
diately surrounding metropolitan cen- 
ters, extending to some forty-five miles 
from their centers, are presented by 
Hawley (1956). These show a more or 
less regular decline with increasing 
distance by five-mile intervals, al- 
though the gradients do not seem to 
follow closely a curve of the form pro- 
posed by Clark for intra-urban densi- 
ties. The density gradient is much 
steeper for large metropolitan centers 
than for small ones. 

Finally, the density pattern of the 
entire United States has been shown by 
Bogue (1949) to be clearly related to 
distance from principal metropolitan 
centers. Each county in the country 
was classified by its distance to the 
nearest of sixty-seven major centers, 
and densities were computed from the 
aggregate population and aggregate 
land area falling in successive class in- 
tervals of distance. Over the range of 
approximately 15 to 500 miles of dis- 
tance from a metropolis, Rogue's data 
suggest an approximately linear rela- 
tionship between the logarithms of 
density and of distance. However, it is 
well not to exaggerate the importance 
of the seeming linearity of the relation- 
ship, first, because of the crude dis- 


tance measurement and, second, be- 
cause of the use of open-end intervals 
at both ends of the distance scale. Per- 
haps of equal importance is Bogue’s 
demonstration that the height and 
slope of the density gradient, at any 
given distance, are modified by the 
proximity of minor urban centers, in- 
termetropolitan highways, and varia- 
tions in size of the nearest metropolis. 

The three studies just cited are by 
no means the only ones that investi- 
gate density patterns, but they are out- 
standing in the breadth of the compari- 
sons presented. Even so, they furnish 
only a starting point for systematic 
study, which needs to deal exhaustive- 
ly with temporal and spatial variations 
in density patterns and to develop 
more decisive results on factors appar- 
ently determining variations in den- 
sity. It is unfortunate that this aspect, 
at least, of the study of Cooley’s “ter- 
ritorial demography” had to wait for 
half a century before reliable compara- 
tive studies began to accumulate. 

The human ecologist is interested in 
population distribution not only for its 
own sake, or solely as a dependent var- 
iable. He wishes also to discover the 
consequences of variations in patterns 
of distribution for ecological organiza- 
tion. The typical pattern of inquiry 
here, then, is to take one or another 
aspect of ecological organization as a 
dependent variable and examine its re- 
lationship to various measures of pop- 
ulation distribution as independent 
variables. This kind of study reinforces 
the need for powerful techniques of 
describing or measuring distribution, 
since it requires that data on popula- 
tion distribution be expressed in sum- 
mary' form to be manipulated analyti- 
cally. The identification of certain var- 
iables in a set as “dependent” and oth- 
ers as “independent’ for purposes of 
analysis does not guarantee that a 
“causal” counection will be established; 
usually the functional relationship is 
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much more complex than is suggested 
by this simple analytical model. 

Perhaps the topic of greatest interest 
under this heading is the study of the 
causes and consequences of urbaniza- 
tion. Much of the discussion in this 
field is worthless because “urbaniza- 
tion” is accepted as a slogan rather 
than being carefully defined in opera- 
tional terms. A capital example is the 
catch phrase “urbanism as a way of 
life,” coined by Louis Wirth (1938). 
Many writers have seized upon the no- 
tion of a “way of life” without noting 
that Wirth’s principal contribution was 
to dissect “urbanism” into its elements 
—which he identified as size, density, 
and heterogeneity of population— and 
to investigate how these elementary 
variables are related to other aspects of 
community life. Consistent with this ef- 
fort to reduce the notions of urbanism 
and urbanization to their most general 
and indispensable elements is El- 
dridge’s definition quoted earlier, “a 
process of population concentration. 

. . .” Eldridge ( 1942 ) ably defends the 
“strictness and simplicity” of her def- 
inition, notes the confusion that results 
if certain apparent correlates of urban- 
ization are incorporated in its defini- 
tion, and sketches a broad framework 
within which one can investigate the 
demographic and technological deter- 
minants of urbanization as well as its 
social consequences. The worst fault 
of theories of urbanization employing 
definitions that violate the criterion of 
“strictness and simplicity” is that they 
conceal empirical hypotheses within the 
definitions. Thus one is led to expect 
certain universal concomitants of ur- 
banization, and tliese expectations may 
be quite unreahstic, as is evident from 
the preliminary results of studies of 
urbanization in non- Western countries. 
The indicated strategy for the com- 
parative study of urbanization, then, is 
to define the phenomenon closely and 
to test hypotheses about its concomi- 


tants in systematic studies of longitudi- 
nal and cross-sectional data. 

Current investigations under the di- 
rection of Davis illustrate the compara- 
tive approach to the study of urbaniza- 
tion on a world basis. Besides compil- 
ing basic information on the growth 
and distribution of cities and urban 
population in the world— thus, in a 
sense, bringing up to date A. F. Web- 
ers (1899) classic study— this project 
is studying interrelations among cer- 
tain basic correlates of urbanization. 
For example, Davis and Golden (1954) 
report a correlation of —.86 between 
the percentage of the male labor force 
engaged in agriculture (X) and the 
percentage of the population living in 
cities of 100,000 or more (Y), taking 
the countries and tcTritories of the 
world as units. Their figures indicate 
that the regression equation relating 
these two variables on a country-by- 
country basis is approximately Y = 
38,7 _ 0.44 X. This relationship, inci- 
dentally, is remarkably close to the one 
that would be obtained by correlating 
Y and X for successive census dates for 
the United States, 1820-1950, although 
the United States was probably less 
urbanized (on this particular crite- 
rion) over most of this period than 
would be anticipated from Davis and 
Golden s relationship. Here, then, is a 
problem for which illuminating results 
should be obtained from comparing 
cross-sectional and longitudinal rela- 
tionships. Moreover, with such rela- 
tionships established, one has a norm 
for identifying regions that are J over- 
urbanized” or “under-urbanized”; Da- 
vis and Golden present some interest- 
ing speculations on the consequences 
of these conditions for economic devcl- 
opmept. There are grounds for hope 
that the methodology sketched in this 
illustration may put to ciucial test a 
number of the current plausible hy- 
potheses concerning determinants and 
consequences of urbanization. 
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Another promising approach to the 
study of correlates of population dis- 
tribution arises from the concept of 
population potential, set forth by Stew- 
art (1947). Taking any specified point 
in a given universe of territory, popu- 
lation potential at that point is defined 
as the sum of the reciprocals of the dis- 
tances of each inhabitant of the terri- 
tory from that point. In practice, of 
course, the computations are made for 
areal units rather than for individ- 
uals; consequently, potential at a point 
may be defined as 2(Fi/Di), where 
Di is the distance of the center of the 
ith areal unit from the designated 
point, Pi is the population of that unit, 
and the summation is over all units. 
Having computed potential at a suit- 
able number of selected points, one 
can interpolate values for other points. 
It is usual to present the results of such 
computations in the form of a map 
showing isopotential lines; the config- 
uration of these lines suggests the lo- 
cation of areas of maximum demo- 
graphic "'influence,” on the supposi- 
tion that "influence” is directly propor- 
tional to numbers of people and in- 
versely proportional to distance. Stew- 
art ( 1948 ) presents evidence of a num- 
ber of relationships between potential 
and other demographic and economic 
variables. To illustrate some of the re- 
sults that may be obtained employing 
potential as an independent variable in 
studies of ecological organization; for 
a sample of 100 non-metropolitan state 
economic areas in the United States in 
1950, population potential correlated 
.35 with per cent of farm land in crop 
land, .39 with value of farm products 
sold per acre of farm land, and .54 with 
density of rural farm population per 
1,000 acres of land in farms (from a 
current study by Beverly Duncan, un- 
der the writers direction). These re- 
sults suggest that the total pattern of 
population distribution is one deter- 


minant of the intensity of agricultural 
activity; thus they support a hypothe- 
sis held by land economists since the 
time of Von Thiinen but also suggest a 
means of releasing this hypothesis from 
the prison of pure theory and permit- 
ting it to be verified. Inasmuch as the 
pattern of potential values over a ter- 
ritory is primarily determined by the 
configuration of major centers of pop- 
ulation, the potential measure also sug- 
gests itself as an alternative approach 
to the study of metropolitan domi- 
nance or concomitants of urbanization. 

This affords an opportunity to bring 
out a methodological point of some 
significance. A substantial positive re- 
lationship is observed between poten- 
tial of population and agricultural den- 
sity within the United States. How- 
ever, Davis and Golden (1954) report 
an inverse relationship between urban- 
ization and agricultural density on a 
country-by-country basis; they found 
that in countries with less than 10 per 
cent of the inhabitants residing in cit- 
ies of 100,000 or more, the average 
number of agricultural males per 
square mile of agricultural land was 
136, as compared with 13 in countries 
with 30 per cent or more of the popu- 
lation in these large cities. There is, of 
course, no logical contradiction be- 
tween the two findings. Rather, they 
pose what might be termed a "fruitful 
paradox,” for it becomes a matter of 
some interest to work out a reconcilia- 
tion of the apparently discrepant re- 
sults. Without entering into a discus- 
sion of the matter here, one can simply 
say that the illustration points out the 
necessity of regarding "urbanization” 
and "population distribution” as com- 
plex notions requiring careful analysis 
and operational specification. Their 
study has already advanced to the 
point where loose hypotheses about 
global relationships are rapidly ceas- 
ing to have much heuristic value and 
must be replaced by sophisticated re- 
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search designs employing multivariate 
analysis. 

As was suggested earlier, human 
ecologists employ data on population 
distribution in a variety of studies 
where the data serve as indicators of 
aspects of ecological organization. For 
example, Bogue (1949) interpreted 
density gradients as indexes of metro- 
politan dominance, in effect providing 
an indirect measurement of a concept 
hitherto prominent primarily in the 
theoretical and speculative ecological 
literature. Students recently have been 
concerned with comparing spatial dis- 
tributions of two or more population 
groups; a summary of this literature on 
measurement of “ecological segrega- 
tion” is given by Duncan and Duncan 
(1955&), who indicate the dangers in 
ad hoc construction of index numbers 
without careful consideration of the ra- 
tionale for such indexes. Among the 
substantive results obtained from this 
approach to population distribution is 
the demonstration that the pattern of 
spatial separation of occupation groups 
closely parallels the socioeconomic dif- 
ferentiation of these groups (Duncan 
and Duncan, 1955a; Wilkins, 1956), 
confirming Park’s insight that “physical 
distances so frequently are, or seem to 
be, the indexes of social distance” (in 
Burgess, 1926, p. 18). 

Distribution data are used in yet an- 
other way in studies employing what is 
sometimes inappropriately called the 
“ecological method.” A demographic 
example is the study of differential fer- 
tility among socioeconomic groups, 
where these groups are established by 
aggregating data for inhabitants of 
small areas having similar average so- 
cioeconomic levels (e.g., Kitagawa, 
1953). In effect, an individual or a 
family is classified by, say, the average 
income of the neighborhood in which 
he lives; and, since neighborhoods are 
by no means perfectly homogeneous in 
income, considerable numbers of indi- 
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viduals may be classified differently 
from the way they would be on the 
basis of their own incomes. Viewed in 
one way, areal classification may be 
regarded simply as a crude approxi- 
mation to the presumably preferable 
individual basis. It would then be jus- 
tified primarily on the grounds that in- 
dividual data are unavailable in many 
instances where useful indications of 
differentials may be obtained from the 
areal data. Investigators must be cau- 
tious, however, in making inferences 
about individual characteristics from 
areal data (Robinson, 1950), although 
limited inferences of this kind can 
sometimes be justified mathematically 
(Goodman, 1953; Duncan and Davis, 
1953 ) . Looked at in another way, areal 
differentials are significant in their own 
right. There is even some sociological 
basis for supposing that such differen- 
tials may reflect factors influencing de- 
mographic phenomena that would not 
come to light in studying individual 
characteristics solely. This supposition 
should be tested by investigators in 
this field in order to resolve some of 
the issues concerning so-called “eco- 
logical correlations” (Robinson, 1950). 

The example just given is but one of 
an indefinitely large class of problems 
in which areal variation in demograph- 
ic phenomena is the object of study, ei- 
ther by itself or in conjTi notion with 
other analyses. The areal approach, in 
fact, is applicable to almost any aspect 
of population composition and dynam- 
ics. Here, then, the study of popula- 
tion distribution begins to merge with 
general demography, as is brought out 
by Bogue (chap, xvii) in this sympo- 
sium. 

Population Composition 

The principal interests of the human 
ecologist in the study of population 
composition are the exploitation of 
data on composition as indicators of 
ecological organization and the study 
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of the impact of variations in composi- 
tion on ecological organization. Several 
illustrations of these interests are given 
in Hawleys chapter (xvi) on popula- 
tion composition in this volume. 

Of primary concern to the human 
ecologist are data describing the divi- 
sion of labor and allocation of popula- 
tion among the various sustenance ac- 
tivities. It is probably true, as Hauser 
(1951) states, that human ecologists 
have given insufficient attention to the 
ecological analysis of the labor force. 
However, one important problem that 
calls for the use of these data— the 
functional classification of communi- 
ties— has been the subject of consider- 
able study. Beginning with Ogburn 
(1937) and Harris (1943), there has 
been a succession of studies proposing 
operational criteria for distinguishing 
among major functional types of cities. 
Although these classifications vary in 
details, they exhibit certain conver- 
gences in broad outline. It is generally 
conceded that fairly clear distinctions 
can be made among manufacturing 
cities, trade cities, and centers highly 
specialized in such functions as trans- 
portation services, higher education, 
recreational services, and government. 
Subcategories of these classes may also 
be recognized, as well as additional 
classes of specialization occurring less 
frequently. Recent studies in this field 
have recognized that the problem of 
functional classification is closely re- 
lated to that of measuring the “eco- 
nomic base” of the urban community; 
for most significant results the two 
problems should be handled together. 
Of interest to the demographer is the 
demonstration that several aspects of 
population composition tend to vary 
systematically with type of functional 
specialization (Duncan and Reiss, 
1956). 

Population composition data also in- 
dicate degrees and rates of assimila- 
tion of groups of in-migrants to cities. 


The general assumption of such stud- 
ies is that similarity and convergence 
in demographic characteristics as be- 
tween new and old residents of a com- 
munity indicate, respectively, a high 
level of or substantial progress in as- 
similation. Aside from such an obvious 
indicator as mother tongue, character- 
istics like occupation, family size and 
composition, age and sex distribution, 
home ownership, and educational at- 
tainment are relevant. When combined 
with evidence of decreasing spatial 
segregation or diminishing differentia- 
tion between residential patterns of old 
and new residents (Cressey, 1938), 
“favorable” changes in such character- 
istics are strong presumptive evidence 
that assimilation would be revealed by 
measures of social interaction or social 
participation. 

Spatial gradients in indexes of popu- 
lation composition, as well as in popu- 
lation density, are used by the ecolo- 
gist to test hypotheses about the terri- 
torial organization of communities and 
regions. For example, comparisons of 
the nominally rural population living 
in the vicinity of large urban centers 
with those of the more remote rural 
population indicate the extent to which 
“suburbanization” or “fringe develop- 
ment” extends beyond the recognized 
limits of urban settlement ( Duncan 
and Reiss, 1956). Usually studies of 
this phenomenon analyze changes in 
average levels of selected indexes of 
composition, but an ingenious study by 
Kish (1954) indicates that the varia- 
bility of composition indexes is in- 
versely related to distance. Thus sub- 
urbs close to the central city differ 
from each other to a greater degree 
than do satellite towns farther away. 

Many other illustrations of the hu- 
man ecologist’s attention to population 
composition could be given. Like other 
social scientists, he uses composition 
data to study social differentiation and 
social stratification (Duncan and Dun- 
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can, 1955a). He may investigate the 
impact of certain aspects of composi- 
tion on the functioning of certain units 
of community structure (Hawley, 
1941). There is a long-standing inter- 
est in studying the differentiation of 
residential areas within the metropoli- 
tan community. In a recent study, for 
example, Sheldon (1954) demon- 
strated a neat correlation between the 
age of suburbs and the age compo- 
sition of their populations. Striking var- 
iations in the population pyramid 
among various parts of the city were 
noted by Booth in the 1890s (see 
Pfautz, 1947), and were re-examined 
in this country when census-tract data 
became available (Park, 1929; McKen- 
zie, 1933). Perhaps the distinctive 
thing about the ecologists treatment 
of such variations in population com- 
position is his effort to relate them to 
processes shaping the structure of the 
community. Therefore, ecological 
thinking is a rich source of hypotheses 
for the demographic study of popula- 
tion composition. 

Population Growth 

Given a stiong interest in the struc- 
ture of the community, the human 
ecologist has a distinctive slant on the 
problem of population growth. He is 
interested not merely in the increase 
( or decrease ) in the size of a specified 
aggregate but also in the concomitant 
processes of community expansion and 
reorganization. Growth data undoubt- 
edly provide the most accessible indi- 
cation of expansion over extended pe- 
riods of time and under careful scru- 
tiny can be used to develop important 
inferences about the nature of changes 
in community structure. Consequently, 
human ecologists have produced a con- 
siderable literature analyzing changes 
in size of communities and their cor- 
relates (e.g., Bogue, 1953; Hawley, 
1956 ) . Some of the older literature ( cf. 
Hollingshead, 1939) recognized "ag- 
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gregation” as one of the basic ecologi- 
cal processes, but this concept has not 
been emphasized in much empirical 
work. One of the most influential 
schemes in ecological research, the sys- 
tem of urban “zones” developed by 
Burgess (1925), derived from a con- 
sideration of urban growtli and expan- 
sion. Despite the title of Burgess’ pa- 
per, “The Growth of the City,” many 
writers have treated this conception as 
a static typology rather than as an at- 
tempt to specify the concomitants and 
consequences of a growth process. 

The supposition that growth and ex- 
pansion entail structural changes in the 
community is made plausible by a con- 
sideration of the principle of non-pro- 
portional change (Boulding, 1953b). 
For example, if a circular city expands 
uniformly, its radius will increase as 
the square root of its area. The fact 
that accessibility is essentially a func- 
tion of linear distance, therefore, makes 
it possible for cities to increase to large 
population sizes and still maintain the 
acetissibility of various parts to the 
center (Weber, 1899, p. 471). How- 
ever, at an early stage of expansion the 
community can no longer function effi- 
ciently with but a single nucleus, and 
subcenters tend to arise, usurping cer- 
tain of the functions of the original nu- 
cleus. 

By another line of argument one ar- 
riv(;s at a conception of the relation- 
ships among growth, expansion, and 
structural change. There is systematic 
evidence of structural differentiation of 
communities according to size (e.g., 
Duncan, 1951). Since variations in size 
are produced by variations in timing 
and/or rate of growth, present struc- 
tural differentiation may be regardtid 
as a product of past growth. However, 
there is need for research to examine 
the connection of growth and structure 
longitudinally; cross-sectional relation- 
ships between size and structure per- 
mit only rather tenuous inferences 
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about the order in which structural 
changes occur. 

Population growth and community 
expansion are readily obsei*ved to pro- 
duce a “succession” of land uses in the 
community area. The best documented 
descriptions of the process of succes- 
sion pertain to cities that grew rapidly 
from small towns during the nine- 
teenth and twentieth centuries in the 
context of of major developments in 
the technology of transportation and 
production. Under these conditions it 
is believed that the major impulse to 
succession is the radial expansion of 
the city from its center outward; func- 
tions localized at the community cen- 
ter then tend to encroach upon those 
in adjacent areas; these, in turn, must 
move in upon those at some distance 
from the center (Burgess, 1925). While 
the pressure to expand occasioned by 
population growth may be more or 
less steady and continuous, adjustments 
to this pressure tend to be sporadic 
and discontinuous, owing to the iner- 
tia of established land uses. The com- 
plex distribution of time lags in adjust- 
ments to expansion is commonly sup- 
posed to be the source of many com- 
munity problems, notably the forma- 
tion of slums and blighted areas. The 
picture is complicated when— as was 
the case with most American cities— 
population growth and expansion are 
accompanied by changes in ethnic 
composition. Two forces then come 
into opposition, the tendency of the 
area occupied by a given ethnic group 
to expand to accommodate increasing 
numbers and the resistance to that ex- 
pansion by other groups. Where the 
latter force is strong enough, there 
may even occur a distortion of the typ- 
ical pattern of radial expansion of the 
community as a whole. Associated with 
recent rapid increases in Negro popu- 
lation in certain cities are reversals in 
the trend of growth rates in the central 
portions of those cities (Redick, 1956; 


Duncan and Duncan, 1956). One of 
the more obvious aspects of urban ex- 
pansion and consequent succession, the 
change of land from agricultural to ur- 
ban use, has, curiously enough, re- 
ceived little direct study (see, how- 
ever, Bogue, 1956). However, prob- 
lems of land use and residential adjust- 
ment in “fringe” areas undergoing this 
transition have attracted a good deal 
of attention in the last two decades 
(Firey, 1946; Blizzard and Anderson, 
1952). 

The foregoing paragraphs no more 
than sketch the basis of the ecologist s 
interest in growth, but they make it 
evident that his preoccupation with 
problems of community structure leads 
him to state a number of hypotheses 
about growth that would not emerge 
from a narrowly demographic concern 
with the subject. To conclude the dis- 
cussion, a few examples of concrete 
research may be cited. 

One of the most active fields of cur- 
rent interest is the study of population 
redistribution within and among met- 
ropolitan areas ( see summaries and 
discussion by Reiss, 1956; Shryock, 
1956). On the one hand, the question 
of why some cities grow more rapidly 
at a given time than others is being 
investigated with rigorous methods 
(Bogue and Harris, 1954). As Reiss 
(1956) indicates, there is no clear-cut 
relationship between degree of indus- 
trialization and current rate of growth; 
many of the more rapidly growing 
communities are those specialized in 
so-called tertiary industries. The well- 
known association of industrial and 
urban growth in the past contrasts with 
the comparatively static sizes of pres- 
ent-day manufacturing centers; this 
suggests a secular change in the bases 
of urban growth which needs intensive 
study. Comparative study of correlates 
of growth designed to elucidate 
“causes” of diflFerential growth rates 
has thus far neglected one theoretically 
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important aspect of the problem. Mod- 
em communities are not independent 
entities but are implicated in widely 
ramifying networks of intercommunity 
relationships. Hence, growth at one 
point in a system of cities cannot be 
without consequences for growth and 
reorganization at other points. There 
is, then, a need for research designs 
that attack the problem of diflFerential 
growth, taking account of evidence 
like that of Madden (1956) that a sys- 
tem of cities exhibits significant stabili- 
ties in its pattern of growth rates. 

The other focus of current interest in 
metropolitan population redistribution 
is what is popularly known as the ‘'sub- 
urban trend.” Extensive attempts to 
measure the trend and efforts to isolate 
its determinants are prominent in the 
literature (Bogue, 1950c; Gross, 1954; 
Hawley, 1956), This is a field of re- 
search with more than ordinary diffi- 
culties of conceptualization and meas- 
urement. All too often researchers (not 
particularly the ones just cited) have 
naively accepted findings of differential 
growth rates between central and pe- 
ripheral portions of urban communities 
as evidence of a specific process of 
"suburbanization” or "decentralization,” 
without attempting an operational dis- 
tinction between these alleged proc- 
esses and the normal tendency for ex- 
pansion to occur on the periphery of 
the community area (Duncan, 1956; 
Schmitt, 1956; Shryock, 1956). One 
may hazard a guess as to the approach 
needed to clarify this problem. Com- 
parative studies in considerable longi- 
tudinal depth should match a city of 
a given size at a recent date with one 
of the same size at a remote date and 
note whether the recent pattern of 
growth is a more dispersed or "subur- 
ban” one than that occurring at the 
earlier period. An adequate compari- 
son would require detailed examination 
of patterns and changes of population 
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density; Clarks approach (1951) is 
suggestive in this respect. 

Another group of studies on com- 
munity growth concerns concomitants 
and consequences of growth. There is 
a tendency to regard community 
growth as a normal and desirable state 
of affairs and to view a decline in 
growth rates with some alarm. Of 
course, any theory of growth or super- 
ficial observation of growth suggests 
that high rates cannot be maintained 
indefinitely (see National Industrial 
Conference Board, 1953). Comparisons 
between growing and static communi- 
ties, therefore, might well be concep- 
tualized as comparisons between dif- 
ferent phases of the growth cycle (if 
such a term may be used without sug- 
gesting any specific norm of growth). 
However, most of the literature to date 
(e.g., Ogburn, 1937; Hauser, 1940; 
Roterus, 1946; Duncan and Reiss, 1956) 
has presented more or less uncontrolled 
comparisons between attributes of cities 
which have grown rapidly in a recent 
period and those of cities growing slow- 
ly in the same period. Among the con- 
comitants and effects of growth that 
can be demonstrated in this fashion, 
the economic arc perhaps most evident. 
Rapidly growing places in the United 
States have a considerably larger vol- 
ume of residential construction than 
those growing slowly, and there must 
be other stimuli to economic activity 
occasioned by growth. An important 
problem in the comparative study of 
urbanization is analyzing the contrast 
in causes and correlates of city growth 
in highly modernized countries with 
those in certain of the less-developed 
regions where rapid growth is likewise 
taking place (Hauser, 1956a). 

The Vital Processes 

Like all students of demographic 
phenomena, the human ecologist deals 
with the vital processes as components 
of population growth. But there is little 
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to distinguish the ecologist's interest in 
this topic from that of other demog- 
raphers except, perhaps, for a some- 
what specialized need for data and es- 
timates on a srnall-area basis. Sympto- 
matic are the contributions of ecologists 
to methods of estimating changes in 
population distribution in postcensal 
periods (Bogue, 1950a) and the inten- 
sive application of residual methods of 
estimating net migration based on vital 
statistics or survival rates, even down 
to the intracommunity level (Duncan 
and Duncan, 1957). Use of small-area 
data in studying variation in fertility 
rates has been mentioned; the same 
approach is, of course, available for 
mortality studies (e.g., Mayer and 
Hauser, 1950; DeWolff and Meerdink, 
1952). As was indicated, there is not 
much that is specifically "ecologicar 
about this method, unless one confuses 
ecology with any use of areal data. 

The distinctively ecological contribu- 
tions to the study of the vital processes 
may be grouped under two headings: 
(1) studies of vital rates as indexes of 
the adjustment of a population to its 
environment and investigations of the 
impact of variations in community 
structure and function on the vital 
processes; (2) investigations employing 
vital rates as indexes of community 
structure or ecological processes. 

A substantial body of literature un- 
der the first heading concerns the topic 
of rural-urban differences in fertility 
and mortality. The study of ‘urbaniza- 
tion and fertility” (Jaffc, 1942), for ex- 
ample, has been developed from gross 
rural-urban comparisons, comparisons 
by community-size groups, comparisons 
of highly-urbanized with less-urbanized 
regions, and examination of spatial 
gradients in fertility by distance from 
urban centers. Two widely accepted 
generalizations emerge from these stud- 
ies. First, lowered fertility is a typical 
adaptation to conditions of urban life 
in a variety of historical and cultural 


settings. Second, declining regional and 
national levels of fertility often are led 
by the population of cities, and cities 
function as foci for the diffusion of 
patterns of controlled fertility. These 
propositions imply, of course, that the 
magnitude of the rural-urban differen- 
tial in fertility is not constant, but varies 
over time and from region to region. 
Studies of this variation arc no doubt 
of equal or greater importance for fu- 
ture research than further documenta- 
tion of the occurrence of a differential. 
Moreover, situations in which the ex- 
pected fertility concomitants of urbani- 
zation fail to appear merit intensive in- 
vestigation as a basis for refining the 
foregoing propositions. For example, 
the suggestion that the maintenance of 
unexpectedly high levels of urban fer- 
tility during the last decade in the 
United States is associated with the 
“suburban trend” needs more careful 
examination than it has yet received. 

The ecological study of mortality has 
been cultivated along somewhat the 
same lines as that of fertility. Demog- 
raphers long ago took note of the high 
death rates in cities and have related 
improvements in urban mortality to 
progress in sanitation and public health. 
The modern city is no longer unequiv- 
ocally a less salubrious environment 
than rural territory; meaningful com- 
parisons must take account of varia- 
tions in the pattern of rural-urban dif- 
ferences by age and cause of death. 
There is evidence that in some respects 
the advantages in regard to medical 
care facilities of large cities outweigh 
the hazards to health incident upon 
population concentration. Nonetheless, 
it probably remains true that the long- 
run environmental impact of the city is 
adverse to survival, apart from the haz- 
ards of specific occupations that may be 
peculiar to the city (Duncan, 1951). 
Unfortunately, it is hard to make me- 
ticulous longitudinal studies of mor- 
tality in relation to urbanization be- 
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cause of changes in classifications of 
urban and rural population and difiB- 
ciilties in allocating deaths to the area 
of residence of the decedent. To an 
even greater extent than is the case for 
fertility, statements of relationship be- 
tween mortahty and community struc- 
ture require strict qualification as to 
the time and place for which they have 
been established, and the progress of 
knowledge depends on the accretion of 
extensive comparative studies with a 
maximum of refinement in research 
design. 

Levels of the vital rates, like indexes 
of population composition, are studied 
by ecologists for clues to the operation 
of the processes of assimilation, selec- 
tion, segregation, and the like. For ex- 
ample, Hausers (1938) demonstration 
of a spatial gradient in fertility rates in 
Chicago conforms with other informa- 
tion on socioeconomic levels and family 
characteristics. An intriguing aspect of 
such relationships awaits exploration— 
the connection of intracommunity resi- 
dential mobility and the cycle of family 
formation and dissolution. It is quite 
likely that increments and decrements 
to family size engender typical streams 
of movement within the community 
which have not yet been measured for 
lack of the requisite detailed infor- 
mation. 

Movement 

Along with an interest in “migration,” 
as the term is usually understood in 
demography, the human ecologist has 
reason to study movements of popula- 
tion which differ from migration in two 
characteristics, i.e., in being confined to 
change of place within a local com- 
munity area and/or in being routine 
and repetitive rather than disruptive of 
a rhythm of activity. Although it is 
difficult to suggest a terminology with- 
out misleading connotations, the rele- 


vant distinctions may be conveyed by 
the following fourfold classification: 

Recurrent Non-recunent 

Local (a) (b) 

Extra-local (c) {d) 

In this scheme what is ordinarily re- 
garded as “migration,” whether internal 
or international, falls in cell (d). Move- 
ments of type ( c ) have been described 
for some nomadic populations, but, ex- 
cept for studies of traffic volume, they 
have not been studied much for rela- 
tively sedentary populations. Non-re- 
current local movements— cell (fc) — 
comprise the frequent and significant 
changes of residence within the local 
community. These may be studied from 
the standpoint of the adjustment of the 
population to such processes as house- 
hold formation, social mobility, job 
changes, and changes in household 
composition associated with the family 
cycle; or they may be examined in the 
context of such processes of community 
change as residential succession (Dun- 
can and Duncan, 1957). Finally, move- 
ments of type (a) have recently been 
emphasized as an area for demograph- 
ic-ecological research needed to sup- 
plement the traditional interest of de- 
mographers in internal and internation- 
al migration (see Breese, 1949; Foley, 
1954; Schnore, 1954). 

The special interest of the human 
ecologist in recurrent and local move- 
ments means that conventional sources 
of demographic data often are of lim- 
ited usefulness. For example, whereas 
the United States census gives some 
infonnation on the volume of “resi- 
dential mobility,” or changes of resi- 
dence not classifiable as “migration,” it 
gives no information on the direction 
of such movement. Studies of residen- 
tial succession, while they involve cer- 
tain problems formally quite similar to 
those of selective migration (Cressey, 
1938; Gibbard, 1941), usually must de- 
pend on rather uncertain inferences 
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from net changes in population com- 
position and distribution instead of 
data on movements as such. It is sig- 
nificant that one of the most influential 
contemporary models of internal mi- 
gration— Stouffers (1940) theory of in- 
tervening opportunities— was worked 
out with non-census data on intracity 
changes of residence. Most of the re- 
search on commuting and other forms 
of recurrent local movement has been 
carried out with little aid from cen- 
suses, although certain foreign cen- 
suses compile statistics on the journey 
to work, and there has been considera- 
ble interest in introducing their proce- 
dures into the United States census. 

Migration proper is studied in human 
ecology as a component of population 
growth and redistribution, although it 
is unfortunately not often that gross 
or even net changes due to migration 
can be distinguished satisfactorily from 
the reproductive component of change 
in population size or distribution. Most 
of the studies of “suburbanization,” for 
example, have proceeded in the ab- 
sence of direct measurements or even 
reliable estimates of the streams of 
movement between central and out- 
lying portions of metropolitan areas. 

Like other students of migration, 
ecologists have been concerned with 
two major problems: the “causes” of 
migration and the spatial patterns of 
movement. On the first point, Hawley 
has developed the thesis that an eco- 
logical explanation of migration should 
be based on aspects of the environ- 
mental and community context of mi- 
gration, rather than the analysis of the 
expressed motives of individual mi- 
grants. In simplified summaiy, his the- 
ory is that 

. . . migration presupposes a condition of 
disequilibrium in the form of an excess 
number of people in one locality, and either 
incompletely used resources or disequilibri- 
um in the form of too few people in an al- 
ternative place of settlement. The effect of 


migration is to permit a restoration of equi- 
librium at both the point of origin and the 
point of destination [Hawley, 1950, p. 332]. 

A similar statement on migration as an 
equilibrating process has been pre- 
sented by Saunders (1943). This the- 
ory, though made plausible by a con- 
siderable amount of fragmentary evi- 
dence, has yet to be specified in 
operational detail for research pur- 
poses, and its systematic verification is 
an important task for future investi- 
gation. 

Following Stouffers (1940) restate- 
ment of Ravenstein’s (1885 and 1889) 
hypothesis of intervening opportunities, 
human ecologists have emphasized the 
search for simple empirical regularities 
in patterns of migration capable of 
summary expression in mathematical 
form. This search has been attended 
by moderate success (Anderson, 1955), 
but other studies have made it clear 
that more complicated models than 
those so far developed will be required 
for a high order of descriptive accu- 
racy (Rogue and Thompson, 1949; 
Price, 1948). 

There seems to have been little effort 
to bring ecological theory to bear on 
the problem of selective migration. 
However, Dorothy Thomas (1938, p. 
62) points out the probable relevance 
of the “socio-economic structure of the 
sending and receiving communities” for 
the pattern and intensity of migration 
selectivity as well as for the volume 
and direction of migration. Recent work 
on functional classification of commu- 
nities should therefore be of interest 
to students of differential migration. 

The problem of the assimilation of 
in-migrants into the social structure of 
the receiving community has been of 
considerable interest to human ecolo- 
gists as well as to other students of, 
particularly, urban communities. The 
theoretical importance of the recruit- 
ment of urban populations by migra- 
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tion was indicated by Wirth's (1938) 
inclusion of ‘Tieterogeneity” as a crite- 
rion of urbanism. Wirth referred, of 
course, to functional differentiation of 
the population by roles in the division 
of labor, as well as to ethnic hetero- 
geneity produced by the diversified 
sources of the city’s population, but the 
latter aspect of heterogeneity is the one 
that has received most attention in dis- 
cussions of Wirth’s formulation. 

SELECTED PROBLEMS AND ISSUES 

The preceding section sketched some 
demographic problems that are of the- 
oretical interest from an ecological 
standpoint and indicated some contri- 
butions to their study by ecologists, as 
well as a number of fruitful problems 
for further research emerging from an 
ecological perspective on population. 
In following the conventional topical 
outline of demography, certain sub- 
jects, especially population distribu- 
tion, have been emphasized at the ex- 
pense of others. This differential em- 
phasis reflects, in part, the writers 
judgment that both disciplines would 
profit from a greater allocation of re- 
search effort to the topic of distribu- 
tion. At the same time, it should be 
clear that the ecologist’s interest in pop- 
ulation is not confined to spatial analy- 
sis in any narrow sense. In this section 
of the paper attention will be given to 
two major ecological problems that ex- 
hibit some further ramifications of the 
relationships between human ecology 
and demography. 

The Environment and Regional 

Analysis 

In their authoritative resume of the 
field of animal ecology, Allee et al. 
(1949) recognize "analysis of the en- 
vironment” as one of four major sub- 
divisions of the field and devote no 
less than fourteen chapters to discus- 
sions of specific environmental factors 
in animal life. One would not find this 
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performance duplicated in a systematic 
treatise on human ecology. Various rea- 
sons for this gap in the literature of 
human ecology— if it is such— can be 
suggested. For one thing, the emer- 
gence of human ecology as a subfield of 
sociology occurred at a time when so- 
ciologists were busy discovering em- 
pirical errors and speculative excesses 
in the literature of "environmental de- 
terminism.” They were- perhaps had to 
be— primarily concerned with establish- 
ing the legitimacy of the study of so- 
ciety per se rather than as a mere re- 
flex of organisms in their environmental 
relations. Thus they were all too will- 
ing to "explain away” various corre- 
lations discerned between social forms 
and environmental conditions, finding 
this task simplified by the relatively 
crude methods that had been used in 
establishing such correlations. More- 
over, a direct concern with character- 
istics of the environment appeared to 
early writers on human ecology as an 
unwarranted invasion of the field of 
geography, and it seemed necessary in 
presenting working formulations of the 
scope of human ecology to differentiate 
it clearly from human geography ( Mc- 
Kenzie, 1934). 

One might suppose, therefore, that 
the task of providing an ecological 
"analysis of the environment” would 
have been accepted by geography, or 
at any rate by those geographers sym- 
pathetic to an ecological approach. 
Such, indeed, was implied by the pro- 
gram of Barrows (1923) to develop 
“geography as human ecology” focus- 
ing on "relationships existing between 
natural environments and the distribu- 
tion and activities of man.” Under such 
an approach, presumably, geographic 
classifications and descriptions of the 
environment would be developed in 
terms of their relevance for the adapta- 
tion of human populations to the en- 
vironment, rather than, say, reflecting 
only geological or physiographic con- 
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siderations. It appears, however, that 
Barrows' suggestion was not accepted 
by the majority even of human geog- 
raphers, who, like other students of the 
discipline, seem to be in reasonable 
consensus that geography is or should 
be “the study of the areal diflFerentia- 
tion of the earth s surface” (Hartshome, 
1949, p. 130 and passim). Human oc- 
cupancy is generally recognized as a 
major factor in areal differentiation, 
but this does not mean, of course, that 
it is necessarily studied as an ecological 
problem. 

The net situation, then, is that stu- 
dents identifying themselves as human 
ecologists have failed to study the en- 
vironment in the systematic, intensive 
fashion that seems to be required by 
the very notion of ecology, while spe- 
cialists in the study of the human en- 
vironment have not ordered their in- 
vestigations in terms of ecological 
considerations. But this is not to say 
that the chapter on “analysis of the 
environment” could not be written for 
lack of knowledge. There are, indeed, 
both abundant empirical data and per- 
tinent theoretical formulations. The in- 
formation amassed by human geog- 
raphers is, of course, raw material for 
the ecological analysis of the environ- 
ment. Many particular studies would 
be found, on inspection, to represent 
an ecological point of view, if only im- 
plicitly. For example, the “functional 
theory of resources” is formulated by 
Zimmerman (1951) in a fashion very 
similar to the outline of the “ecological 
complex” sketched earlier in this chap- 
ter. It is perhaps significant, by the 
way, that this theory was developed by 
an economist working in a field usually 
cultivated by economic geographers 
and physical scientists. It appears that 
interdisciplinary approaches to the 
study of the environment naturally 
come up with something approximating 
an ecological statement of the prob- 
lem; further evidence on this point is 


the symposium. Mans Role in Chang- 
ing the Face of the Earth (Thomas, 
W., 1956), in which many discussions 
are explicitly referred to as involving 
“ecological” considerations. Moreover, 
the recent investigations of “ecological” 
problems by anthropologists are moti- 
vated by a reawakening interest in the 
environment and its influence on forms 
of social organization. 

Realizing that a systematic treatment 
of the environment is one of the neg- 
lected chapters of the discipline, hu- 
man ecologists with a sociological back- 
ground have begun to approach the 
problem somewhat obliquely, working 
with the concept of “region.” Sociology, 
of course, has entertained an active 
school of “regionalism” for a long time. 
Until recently, however, there seemed 
to be little interest in bringing about 
a rapprochement between the “region- 
alists” and the “ecologists.” What dis- 
tinguishes the current ecological in- 
terest in regions from the “regionalism” 
of a decade or two ago is the attempt 
to fashion regions as a tool for in- 
vestigating ecological relationships. In- 
creasing interest in problems of eco- 
logical organization at the supracom- 
munity level also has been congenial 
to the attempt to refurbish regional 
methodology. Whereas the older “re- 
gionalism” was as likely as not to be 
motivated by a concern with “folk cul- 
ture” and to lead to mere appreciation 
of regional distinctiveness rather than 
to systematic research, the contempo- 
rary tendency is to approach regional 
analysis primarily as a methodological 
problem. The reification of the “region” 
and the somewhat unproductive em- 
piricism of many regional studies are 
dangers that now are clearly recognized. 

The leading spokesman for the in- 
corporation of regional analysis into 
human ecology, Bogue (1950fc, 1955), 
has indicated that the study of the 
environment comprises two major 
steps: first, the subdivision of the total 
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environment into a set of internally 
homogeneous subareas for each of 
which observations of environmental 
conditions, demographic phenomena, 
and organizational traits are available; 
second, the formal test of hypotheses 
concerning environmental relationships 
employing procedures of multivariate 
analysis, analysis of variance and co- 
variance, and the like (Hagood and 
Eaton, 1939). The details of this ap- 
proach, expounded with special ref- 
erence to demographic problems, are 
set forth in Bogue s contribution to this 
symposium and need not be elaborated 
here. However, it is well to call atten- 
tion to some issues and problems aris- 
ing from this approach which are in 
need of further study. 

The “internally homogeneous sub- 
areas” developed for this approach to 
environmental analysis are the State 
Economic Areas (SEA's) adopted by 
the United States Bureau of the Cen- 
sus for the 1950 census (Bogue, 1950&; 
U.S. Bureau of the Census, 1951). These 
units are combinations of counties de- 
vised after examination of a variety of 
socioeconomic indexes, comparison of 
tentative areas with other similar de- 
limitations, and consultation with ex- 
perts in the several states. An inspec- 
tion of the list of statistical indexes em- 
ployed in the SEA delimitation makes 
it clear that environmental criteria were 
included only in an indirect manner. 
If the sea’s were designed specifically 
for use in testing hypotheses about en- 
vironmental relationships, one might 
expect that factors like climate, topog- 
raphy, proximity to navigable waters, 
mineral deposits, and soil fertility 
would be the bases of delimiting the 
areas. Instead, attention was given to 
industrial composition of the labor 
force, land use, levels of living, rates of 
population growth, and economic char- 
acteristics of agriculture, with the 
heaviest emphasis falling on the last. 
No doubt each of these items in one 
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way or another reflects environmental 
conditions, but only as the latter are 
mediated and modified by technology 
and organization. Consequently, there 
is a circular element in the proposal 
to use SEA s to test environmental in- 
fluences when it is the indexes of the 
influences rather than measures of the 
environment itself which have been 
used to identify areas of homogeneity. 
This point should perhaps not be over- 
emphasized, since the description of 
procedures for delimiting SEA s indi- 
cates that informal attention was given 
to climate and physiography, llow- 
ever, it is quite explicit in this descrip- 
tion that the SEA’s were delimited pri- 
marily on the basis of the “economy” 
of the areas rather than strictly in 
terms of environmental features. 

It is, of course, recognized that the 
“homogeneity” of units like SEA’s is 
only a relative homogeneity. Inevitably, 
there is variation within them as well 
as differentiation among them. It is 
well, however, to gain some quantita- 
tive feeling for the relative importance 
of these two sources of areal variation. 
Table 61 presents some illustrative in- 
formation. A systematic sample of some 
200 counties was drawn. For each 
county in the sample a list was made 
of all counties contiguous to it, and 
one of these contiguous counti(‘s was 
selected at random, using a scheme of 
random numbers. Each pair of counties 
selected in this manner was classified 
as to whether the two counties fell in 
the same or in different SEA’s. Indexes 
of five characteristics of the counties 
were takeii from census reports, and 
the intraclass correlation was computed 
as a measure of the similarity of ad- 
joining counties in respect to these 
characteristics, as compared with coun- 
ties paired wholly at random. 

The .salient feature of the results 
summarized in Table 61 is that con- 
tiguous counties manifest a considera- 
ble degree of homogeneity, irrespective 



704 


The Study of Population 

of whether they fall in the same or in implications. First, any grouping of 
diflFerent SEA's. For the four indexes contiguous areal units (like counties) 
pertaining to cross-sectional character- is likely to produce “regions” with a 
istics, the intraclass correlations run comparatively high degree of homo- 
around .8 for the entire sample. In geneity in certain characteristics. This 
each case the homogeneity is some- is true because variation from place to 
what greater for counties in the same place is relatively continuous and grad- 
SEA than for counties in different ual for many characteristics; such gra- 
SEA s; correlations for the first group dation produces a general “space cor- 
are .8-.9, as compared with .6-.7 for relation” which will be reflected in the 

TABLE 61 

Intraclass Correlations between Pairs of Counties in Same and Dif- 
ferent State Economic Areas, for Selected Variables: 1950 

CouNTiFS IN Counties in 



Same SEA 

Different SEA 

All Counties 


Number of 

Corre- 

Number of 

Corre- 

Number of 

Corre- 

Variable and Area 

Pairs* 

iation 

Pairs* 

Iation 

Pairs* 

Iation 

Per cent of land in farms: 

United Stalest 

117 

.79 

88 

.68 

205 

.75 

North central. , 

42 

88 

28 

.66 

70 

.80 

South 

53 

.75 

41 

.57 

94 

.68 

Per cent of farms tenant- operated: 

United S tales f. ... 

117 

.85 

88 

.71 

205 

.80 

North central 

42 

.88 

28 

.76 

70 

.84 

South 

53 

.82 

41 

.65 

94 

.74 

Median gross monthly rent^ non-farm 
dwelling units: 

United Statesf .... 

111 

.78 

84 

62 

195 

71 

North central 

39 

.60 

28 

.28 

67 

50 

South 

51 

.66 

38 

.48 

89 

.57 

Per cent of families with 1949 incomes 
under $2,000: 

United Statesf. . . 

112 

83 

85 

.71 

197 

.78 

North central . . 

41 

73 

28 

.56 

69 

.64 

South 

50 

77 

39 

.49 

89 

67 

Per cent increase in population, 1940- 
50: 

United Statesf . 

117 

32 

88 

.44 

205 

.36 

North central 

42 

51 

28 

.59 

70 

.54 

South 

53 

.34 

41 

.43 

94 

.38 


* Number varies because census data arc not shown for certain counties with small frequencies 
t Includes counties in northeast and west, not numerous enough to show separately. 


the second. This difference holds up if relative homogeneity of composite areal 
counties in the North Central States units, whether these are created by 
or in the South are examined separate- arbitrary grouping or by careful study 
ly. The fifth characteristic in the table of the spatial pattern of statistical in- 
pertains to change over time, i.e., the dexes. Second, the degree of homo- 
per cent increase in population between geneity will vary from characteristic to 
1940 and 1950. Here the findings are characteristic and, in particular, may 
somewhat different. These intraclass differ as between static characteristics 
correlations are much lower than those and measures of change. The finding 
for the static characteristics. Moreover, that counties in different SEA’s were 
the higher correlations are observed more homogeneous in terms of a meas- 
for counties in different SEA*s. ure of growth than counties in the 

These results— which are, of course, same SEA is somewhat disconcerting if 
only suggestive— have some important one accepts a viewpoint like that of 
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Hoover and Fisher (1948, p. 4): “The 
use of any concept of an economic re- 
gion is justified by the hypothesis that 
a region grows or decays as an entity, 
rather than having its changes in in- 
come represent merely the random sum 
of independent experience in individual 
types of economic activity which hap- 
pen to be located there.” Third, the 
fact that there is considerable similarity 
between counties in different SEA’s 
means that adjacent SEA’s tend to be 
similar. Or, in other words, indexes of 
SEA characteristics are not statistically 
independent. This circumstance seri- 
ously compromises the use of tech- 
niques, such as multiple regression or 
analysis of covariance, that assume in- 
dependence. In general, the number of 
degrees of freedom involved in these 
statistics is much smaller than tlie num- 
ber of areal units employed in their 
computation. However, to the writers 
knowledge, there is no statistical theo- 
ry available to indicate the extent of 
the loss of degrees of freedom. The 
problem is analogous to that of serial 
correlation in time series. 

The proposed method of establishing 
environmental relationships raises the 
issue of “ecological correlation,” albeit 
in a somewhat different fonn from that 
already discussed in the literature 
(Robinson, 1950; Goodman, 1953). Sup- 
pose that an investigator is concerned 
with an environmental variable, X, and 
a demographic index or ecological at- 
tribute, Y. If data are available for two 
orders of areal unit, say counties and 
SEA s, he has the choice of computing 
a measure of relationship such as the 
correlation r^y for either unit. It can 
be shown from certain identities under- 
lying the analysis of covariance (see 
Robinson, 1950) that 

. = »■„ - ») y A 

“f" ^b’’! X A y A 


705 

where n is the correlation for counties 
(or “total” correlation); r«, is the aver- 
age within-SEA correlation for coun- 
ties (computed from the pooled sums 
of squares and products within SEA’s ) ; 
ffe is the (weighted) between-SEA cor- 
relation, which usually differs only 
slightly from the correlation obtained 
from SEA data; tjxa is the squared cor- 
relation ratio of variable X on SEA, 
i.e., the ratio of the between-SEA varia- 
tion in X by counties to the total varia- 
tion in X by counties; and rjyA is the 
the squared correlation ratio of Y on 
SEA. 

Now, if the counties composing each 
SEA had identical values of the en- 
vironmental variable, X, i.e., if SEA’s 
were perfectly homogeneous with re- 
spect to X, the measure of regional 
differentiation, r}xAy would be unity, 
and the foregoing equation would 
reduce to rt^nrjyA. Unless SEA's 
were perfectly homogeneous in Y as 
well as in X, the measure of relation- 
ship based on SEA*s, r*,, would have to 
be larger than that based on counties, 
ft. To the extent that the size of “re- 
gional” units is a matter of somewhat 
arbitrary determination, there can be 
no unique measure of the degree of 
relationship between an environmental 
variable and a demographic or ecolog- 
ical variable. Moreover, the compari- 
son of the relative importance of two 
environmental variables, X] and X^, in 
producing variation in Y must be .some- 
what ambiguous or indeterminate. Be- 
cause the correlation ratios of the two 
variables on SEA need not be ('qual, 
in general, it is quite possible for their 
correlations with Y to undergo a re- 
versal in order of magnitude in shifting 
from a county to an SEA basis of 
calculation. 

Whereas the type of research design 
under discussion raises problems of 
statistical inference for which there is 
as yet no solution, it also brings out 
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the complexity of environmental rela- 
tionships and therefore guards against 
the oversimplified deterministic hy- 
potheses that characterized the old 
“environmentalism” and, to a degree, 
the early versions of “regionalism.” It 
is clearly recognized that mere varia- 
tion in a demographic or ecological 
variable by region does not demon- 
strate an environmental influence. One 
observes, to begin with, what may be 
called a “regional effect” in the de- 
pendent variable Y, as measured by 
rjYA • Then the measure of relation- 
ship, r<, affords a preliminary test of 
the hypothesis that this regional effect 
represents the “influence” of a partic- 
ular environmental variable, X. As a 
further test, one might calculate 
and subject it to a test of significance, 
where Y' is the standardized value of 
Y from which the statistical influence 
of X has been removed. If the relation- 
ship between Y and X is taken to be 
linear, then Y' = Y — hyx (X —X). It 
can be shown that 

Vy'A == / 

in tlie notation of the preceding para- 
graphs. Note that it is possible for 
r)Y,A not to differ significantly from 
zero while ft is substantially below 
unity. If this were true, one might en- 
tertain the hypothesis that X accounts 
for regional variation in Y without hav- 
ing to conclude that X completely de- 
termines Y, since there might be con- 
siderable within-region variation in Y 
not statistically accounted for by X. On 
the other hand, if rjY>A is significant, 
then one must seek explanatory varia- 
bles other than X, and, of course, one 
may have to consider variables other 
than environmental characteristics. A 
significant “residual regional effect,” as 
measured by rjy^A niay have heu- 
ristic importance insofar as a general 


knowledge of regional differences may 
suggest to the investigator the impor- 
tance of variables other than X pro- 
ducing variation in Y. 

The regional approach contributes to 
the ecological analysis of the environ- 
ment by bringing into the open some 
difficult methodological questions ob- 
scured by a less rigorous approach. 
These difficulties, of course, are not 
peculiar to this particular scheme of 
regional delimitation. Moreover, the 
merits of a system of statistical tabula- 
tion units like SEA’s are not to be 
judged solely on the basis of their con- 
tribution to the solution of this kind of 
ecological problem. If the present ten- 
tative developments in regional analy- 
sis appear to involve grave difficulties, 
it is equally true that a scientifically 
adequate alternative approach to the 
ecological analysis of the environment 
has yet to be suggested. 

Population Balance 

The traditional problem of “popula- 
tion and resources” is not only the lead- 
ing theme of a great deal of demo- 
graphic research; it is also a topic 
which exhibits clearly the close recip- 
rocal relationship between demography 
and human ecology. In fact, the prob- 
lem cannot be stated within a strictly 
demographic frame of reference, i.e., 
solely in terms of size, composition, 
and changes in the human aggregate. 
In essence, it concerns the relationship 
of these variables to other elements in 
the “ecological complex” (Fig. 10, 
supra), 

Hawley has indicated that the con- 
cept of balance “concerns the ratio of 
numbers to the opportunities for living” 
(Hawley, 1950, p. 149). No doubt the 
selection of a somewhat vague and 
global expression, “opportunities for 
living,” was deliberate. This formula- 
tion forces the recognition that any 
particular index of “opportunities for 
living” is, in fact, only an index; de- 
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terminants of the variation of any plau- 
sible index may or may not be the 
same as those of another, equally plau- 
sible one. It is notorious that social 
scientists have been unable to reach 
consensus on the “best” single indicator 
of the level of living, to use the more 
conventional term ( United Nations, 
1954). There are reasons for supposing 
that the diversity of viewpoints reflects 
the inherent nature of the problem: to 
“measure” the level of living, one has 
the alternatives of selecting a more or 
less accessible single index and neglect- 
ing other aspects of the concept, ag- 
gregating by an inevitably arbitrary 
formula several indicators which arc 
likely to be highly but not perfectly 
intercorrclatcd, or investigating sepa- 
rately the determinants of each of a 
number of aspects of level of living. 
This is the “index number problem” 
par excellence; methodological nu- 
ances of it have been thoroughly ex- 
plored by economists, but other social 
scientists have scarcely learned to grap- 
ple with the problem. 

For purposes of argument or abstract 
exposition, it is customary to suppose 
that a suitable index number, L, of the 
level of living can be defined and quan- 
tified. Then determinants of L are iden- 
tified and perhaps combined in some 
kind of formal or empirical model. This 
convention will be followed in the pres- 
ent discussion, whose only purpose is 
to bring out some of the ecological 
ramifications of the problem of popula- 
tion balance. 

The major heuristic hypothesis to be 
entertained is that L is a measure or 
aspect of ecological adaptation and that 
it is consequently a function of all the 
principal elements of the “ecological 
complex.” One might therefore be 
tempted to write the equation, L = 
f(F, E, T, O), where the letters on the 
right stand for the four factors in the 
“ecological complex” identified earlier. 
However, we are not prepared to sim- 


plify the discussion to the point of as- 
suming that each of these four factors 
is expressible by a single index number, 
as we are assuming for L. For example, 
not only size of population but also 
composition, rate of growth, and levels 
of fertility and mortality are related 
to variation in L. For E, instead of a 
single number, it is necessary to con- 
sider a lengthy list of “resources,” as 
well as several categories of “resist- 
ances” (Zimmerman, 1951). Although 
useful indexes of technological devel- 
opment are available— for example, per 
capita use of inanimate energy— still 
there are various qualitative considera- 
tions that must be acknowledged. The 
form of available “energy converters” 
is, no doubt, one of the prime consider- 
ations (Cottrell, 1955). Finally, O is 
perhaps the most complex “variable” of 
all. If one chose to symbolize the sev- 
eral aspects of each of the four factors, 
the above equation might be rewritten 
giving each of them a variable sub- 
script. However, this elaboration of the 
notation would serve no useful purpose 
here, provided one keeps in mind that 
each symbol, P, E, T, and O, stands for 
a whole set of variables and not for 
any single index number. 

One might well classify the major 
theories of population balance by the 
simplifications they introduce into the 
basic equation. Malthus, of course, em- 
phasi/ed P, or rather the ratio, P/E, 
attributing only secondary importance 
to T and O. Marx's theory was notable 
for its emphasis on O. The theoretical 
and empirical case for the importance 
of T has been presented by Ogburn 
(1951). Tlie first major contribution, 
then, of the ecological formulation is 
to suggest that a partial theory of pop- 
ulation balance— i.c., one neglecting any 
of the four factors on the right side of 
the equation— is likely to be unsatis- 
factory. 

The second contribution is the em- 
phasis on the interrelations of the four 
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“independent variables” as relevant to 
the problem of population balance. It 
is, of course, well known that one can- 
not identify or “measure” E apart from 
T. An aspect of the environment (e.g., 
a body of water) classifiable as a “re- 
sistance” at one level of technology be- 
comes a “resource” at another stage. 
Fossil fuels are “resources” only for 
those populations equipped with en- 
ergy converters that make relatively 
efficient use of such fuels. Even the 
amount of “land” is not a fixed quantity 
if one has in mind productive land and 
the possibilities of irrigation, drainage, 
and soil improvement. 

One relationship emphasized by 
ecologists is the connection between P 
and O. On the one hand, size and dis- 
tribution of population are major lim- 
iting factors in the evolution of organ- 
ization. Any elaboiate form of organ- 
ization is virtually precluded if popu- 
lation is small and dispersed. On the 
other hand, growth and concentration 
of population appear to be major forces 
behind the emergence of functional 
specialization, territorial and occupa- 
tional, and the elaboration of the divi- 
sion of labor (Durkhcim, 1947; Halb- 
wachs, 1946). When, in turn, attention 
is focused on the territorial division of 
labor, it becomes clear that growth of 
population may be accompanied by an 
expansion of the areal extent of the 
“ecological complex,” e.g., by the es- 
tablishment of trade relations. Conse- 
quently, the determinants of L become 
progressively less localized, and the 
relevant observations of E cease to be 
solely those taken within a circum- 
scribed area (Halbwachs, 1946; Haw- 
ley, 1950). 

The equation presented above is gen- 
eralized to the point of being able to 
accommodate any substantive hypoth- 
esis on the interrelationships of the 
“dependent” and “independent” varia- 
bles. In devising more specific models, 
one has a number of alternatives: to 


“hold constant” certain factors in the 
equation, to assume that one or more 
of them can be adequately represented 
by a single variable, or to introduce 
assumptions as to the form of relation- 
ship among variables, perhaps intro- 
ducing time as an additional variable. 
Several such possibilities are illustrated 
by Boulding (1955). One constraint 
which usually enters into such models 
is the assumption that there is a value 
of L, say, such that the growth rate 
of population, dP/dt — > 0 as L—^La- 
The “subsistence level,” La, is then the 
level of living which establishes a max- 
imum size of population. It is usual to 
point out that La need not be con- 
strued as some kind of physiological 
minimum for survival and that the 
“standard of living,” or level of living 
to which a population aspires (Saun- 
ders, 1943), in eflFect determines the 
“subsistence level” below which a pop- 
ulation will inhibit further growth. 

The problem of empirically ascer- 
taining La is one that has scarcely been 
tackled on account of its evident diffi- 
culty. Without trying to set forth a sat- 
isfactory empirical approach, one may 
suggest that the ecological framework 
puts the question differently from the 
conventional statement. Ecologically, 
the “subsistence level” is not a mere 
psychological “level of aspiration” or 
“cultural standard” experienced as a 
norm by individuals. It may be con- 
ceived, rather, as a minimal adapta- 
tion of a population, failing which or- 
ganization would be disrupted, tech- 
nology would cease to function, or en- 
vironmental problems would become 
ovei*whelming. It is, of course, in a 
somewhat complicated society where 
population is not solely dependent on 
local resources and where L has ad- 
vanced well beyond any physiological 
minimum that the conception of a con- 
ventional “standard of living” becomes 
most pertinent. In such a society there 
has already evolved a fabric of inter- 
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dependence which, though represent- 
ing an extraordinary adaptation, is nev- 
ertheless vulnerable. A decrease in L 
(which is, of course, an average over 
the whole population of a quantity that 
varies among its segments) means that 
relationships among certain units of or- 
ganization will be adversely modified, 
and these disruptions will be transmit- 
ted to still other units. Should this 
process continue, the entire network of 
inter-unit relationships would be im- 
periled. It is not far-fetched to suppose 
that this condition was approximated 
during the Great Depression, when, 
significantly, the net reproduction rate 
fell below unity for the first time in the 
United States. It is significant too that 
this threat was met not only by reduc- 
tion in the fertility rate (not by an in- 
crease in mortality) but by modifications 
of organization as well. While in com- 
parison with most countries and histori- 
cal periods L remained high, the sub- 
sistence level, Lfty had likewise increased 
to a high level, so that even a relative- 
ly small decline in L set in motion siza- 
ble demographic and organizational 
changes. 

Recognizing the speculative charac- 
ter of the preceding paragraph, one is 
still at liberty to suggest that the pos- 
sibility of operationalizing the ‘'subsist- 
ence theory” depends on gaining a 
firmer understanding of the interrela- 
tions of the factors in the ecological 
complex rather than on acquiring data 
on psychological processes. The latter, 
no doubt, are relevant to the under- 
standing of individual behavior, but 
whether their study can produce a co- 
gent theory of population balance is 
questionable. 

RECAPITULATION AND EVALUATION 

One would not set out to write a 
treatise on human ecology without in- 
cluding a rather full exposition of mat- 
ters ordinarily regarded as “demo- 
graphic.” This is because ecology, like 


demography, is concerned with the 
population as its unit of study. If one 
followed the model of animal ecology 
(cf. Alice ct aly 1949), an important 
section of the treatise would be headed 
“population ecology” and would treat 
such topics as size, growth, distribu- 
tion, and composition of population in 
relation to the vital processes and mi- 
gration. In the human field, however, 
demography is a recognized specialty, 
and it hardly enlightens practitioners 
of that specialty to tell them that their 
work is theoretically classifiable as an 
aspect of human cacology. Consequent- 
ly, this chapter has emphasized the 
connections between demography and 
ecology that arise from ecology's con- 
cern with the ways in which popula- 
tions are or become organized to cope 
with problems affordecl by their envi- 
ronments. Without suggesting that the 
problem of organization can be studied 
only at the local community level, most 
illustrations have' been drawn from 
community ecology, reflecting the 
present run of attention in the disci- 
pline. 

Demographic variables appear in 
ecological investigations as “dependent 
variables” influenced by one or another 
aspect of organization, as “independ- 
ent variables” affecting the character 
of organization, and as “indicators” of 
one or another aspect of organization. 
Such a formulation reflects the limita- 
tions of the present methodological re- 
sources of human ecology as much as it 
aids in the formulation of problems. 
Variables are designated as “depend- 
ent” or “independent” only as a con- 
venience to the analyst, who generally 
proceeds on the assumption that func- 
tional interrelationship rather than uni- 
lateral “causation” would be revealed 
by a sufficiently flexible method. The 
validity of assumptions about demo- 
graphic “indicators” depends, in the 
last analysis, on the existence of such 
relationships. 
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Human ecology is in part an evolu- 
tionary study. TTie study of the evolu- 
tion of the human species falls to the 
physical anthropologist and human bi- 
ologist, both of whom are evincing in- 
terest in ecological formulations of 
their problem. But the human ecologist 
must recognize that not only the spe- 
cies and the genetic structure of hu- 
man populations undergo evolution. 
The same is true of patterns of organ- 
ization, systems of technology, and 
even the environment. One of the most 
prominent evolutionary hypotheses in 
current ecological thinking is that the 
metropolitan community has emerged 
from earlier stages of village and town 
economy ( McKenzie, 1933; Bogue, 
1949 ) . Explicit attention has been 
given to the process of technological 
accumulation (Ogburn, 1922), more 
specifically, to the successive emer- 
gence of major forms of energy con- 
verters (White, 1943; Cottrell, 1955) 
and modes of local and long-distance 
transportation (McKenzie, 1927; Og- 
burn, 1946; Gilmore, 1953). That the 
environment evolves as technology and 
organization change is virtually a tru- 
ism, but one whose implications are 
not always appreciated. Not only do 
these changes in other factors of the 
ecological complex entail modifications 
of the habitat, but the environmental 
significance of the physical and biotic 
world shifts with such changes. These 
observations imply that demographic 
phenomena appear historically in a 
shifting context and suggest that there 
is small likelihood of discovering em- 
pirical laws of demographic change 
that can be stated in complete abstrac- 
tion from that context. 

Whether human ecology offers a 
“theory” of population hinges on the 
meaning of “theory.” What is clear is 
that the ecological framework provides 
one means of ordering demographic 
data intelligibly; it suggests a number 
of researchable hypotheses; when it is 


applied in various specialized fields of 
investigation, it almost invariably leads 
to a recognition of the importance of 
demographic data and to an apprecia- 
tion of the ramifications of population 
problems. 

Human ecology has its own concep- 
tual difficulties and controversial is- 
sues, of course. With many of these, 
population specialists need not be 
greatly concerned. The issue of “dual- 
ism” arising from certain early state- 
ments of the scope and character of 
human ecology is resolved when one 
recognizes that any science involves a 
typical pattern of abstraction from the 
concrete world. But there remains the 
task of developing operational coun- 
terparts to a number of ecological con- 
cepts that have thus far figured mainly 
in general discussions or served as 
plausible interpretations of casual ob- 
servations. In this task the methodo- 
logical skills of the demographer should 
prove invaluable. Presumably, the road 
to progress lies in the co-operation of 
demographers and human ecologists in 
the study of a number of their com- 
mon problems, the variety and impor- 
tance of which it has been the aim of 
this paper to show. 
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29. Geography and Demography^ 

EDWARD A. ACKERMAN 


Professional geographers have long in- 
terested themselves in the study of pop- 
ulation, and those scholars concerned 
with human geography inevitably have 
studied attributes of human populations 
and their settlement characteristics. In 
this they have touched common ground 
with demographers. This chapter dis- 
cusses the areas of common interest 
through the distinctive approach of the 
geographer in his research, the aspects 
of population study covered by geogra- 
phers in the past, and the outlook for 
research in geography which bears upon 
the study of population. 

THE CHARACTER OF GEOGRAPHIC RESEARCH 

Geography is one of the oldest of the 
sciences. Like astronomy, geography is 
concerned with the content of space, and 
it treats the distributive relations of ob- 
jects in space. The “universe” of geogra- 
phy2 is mainly two dimensional, limited 
to the zone of contact between land sur- 
face, water surface, and atmosphere. It 
is particularly a science of spatial distri- 
bution, and the matrix for its distribu- 
tional analysis is the earth’s surface. 
( This presentation follows the methodo- 
logical discussion of Ackerman, 1958.) 
Geography undoubtedly began with iso- 
lated students’ attempts to establish the 
space relation of particular localities to 
other localities within the range of tlie 

1 The author was assisted by Donald Patton 
of the University of Maryland. Dr. Patton's bib- 
liographic research and recommendations are 
represented in many of the references cited. 

2 “Universe” here is used in the sense of the 
total field for investigation within which a sci- 
ence actually or potentially may be a valid in- 
strument of inquiry and synthesis. 


individual’s experience. We can only 
guess when this first took place, but em- 
bryonic geography certainly began in 
remote prehistory. It was present at the 
time when the written record of human 
cultures began. 

Men in early Egypt and Babylon be- 
gan to measure the relation of localities 
or points on earth to the movements of 
the sun and stars; with this they began 
a science which has continued through 
each passing generation. Throughout 
much of its long history, geography has 
been concerned with identifying the pat- 
tern of simple space relations among the 
physical and biotic features of the earth's 
surface— the pattern compounded from 
distance and extent, direction and orien- 
tation. Inevitably tliere has been in- 
cluded in this work the identification of 
the space relations of cultural features. 
Thus even the earliest maps included 
the location of the most readily recog- 
nized cultural features— routes, towns, 
or settlements— along with the location 
of physical features. 

Modern geographical research has 
been carried on in several specific steps. 
It starts with the description of the earth 
as a vsite,^ that is, with accurate deter- 
mination of the shape and extent of the 
physical matrix. Explorers, geographers, 
and others took centuries to produce an 
accurate determination, but it was finally 
accomplished by navigational reckoning, 
surveying, geodesy, and cartography. 
The objective was to determine the exact 
position which points on the earth’s sur- 
face have in relation to each other. While 

3 The term “site” here denotes that attribute 
which gives a specific position in space to any 
phenomenon. 
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the major works in this step have been 
completed, refinement of detail and new 
geodetic data on poorly known regions 
like the Antarctic are still necessary. 

A second step in modern research is 
identification of the specific phenomenal 
content of earth space: quantity, quali- 
ties, degree. This has been carried on 
for centuries, but generally in an un- 
systematic manner. The tools were field 
observation and the written word. As 
cartographic techniques have been de- 
veloped, this work has become more 
precise. Aerial photography in particular 
has improved the geographer’s capacity 
to observe and record accurately, but 
other devices, like the use of fractional 
symbols in mapping, also have contrib- 
uted. 

The third step is the identification of 
generic relations: categorization, classi- 
fication, differentiation. The objective of 
this is to reduce to comprehensible limits 
the myriad possible observations which 
may be made about the distribution of 
earth phenomena. This step may be il- 
lustrated by the classification of weather 
phenomena into climatic types, and fur- 
ther into climatic regions. Climatic re- 
gions and other special-purpose regions 
show space relations generically con- 
sidered. 

A fourth step is the identification of 
genetic relations; this seeks determina- 
tion of the dynamic aspects of space con- 
tent. For example, a land-forms region 
is not static but changing. The processes^ 
at work, their speed of action, and the 
conditions under which they arrive at 
stable equilibrium are all significant to 
genetic relations. This is a phase of study 
which geography shares with other dis- 
ciplines and in which it often carries a 
secondary role, but geography’s view 
and its objectives are uniquely centered 
on distributional problems. 

The fifth step is the determination of 

^ "Process” here and hereafter denotes a suc- 
cession of physical, biotic, or cultural events de- 
pendent on characteristic energizing agents. 


covariant relations among earth features. 
Settlement types may covary with trans- 
portation routes, transportation routes 
with land forms, land forms with cli- 
matic types, and so on. Study of covari- 
ant features is important in ascertaining 
space relations. 

The integration of data on site, phe- 
nomenon, and process so as to reveal the 
full pattern of space relations is the final 
step. Geography is an “integrative” disci- 
pline, wilb some resemblance to history 
in this respect (Hartshome, 1939, pp. 
243^5). In this sense it culminates in 
an understanding of, and capacity to 
describe, those aspects of a region which 
are significant in areal differentiation. In 
this step the science is concerned with 
the analysis and synthesis of earth-space 
content in such a way that reality may 
be comprehended. 

In its first modern flowering in the 
nineteenth century, geography concen- 
trated on the physical and biotic world. 
This strong physical interest was con- 
tinued until a relatively few years ago, 
but geography now has changed to a 
different form. Within the twentieth cen- 
tury, geographers have turned to a dom- 
inant interest in those phases of the dis- 
cipline which collectively are known as 
human geography: study of the space 
relations of cultural attributes in the set- 
ting of the natural environment. While 
the cultural phases of geography were 
known as far back as the time of Strabo 
(63 B.c.P-A.D. 24?), methodical study 
appeared only on the eve of the twen- 
tieth century. Recording of population 
numbers within settlements and political 
groupings seems to have been among 
the most continued efforts toward cultu- 
ral study in preinodcrn geography. 

Recent geographers have studied the 
features of culture in the same general 
manner as their immediate predecessors 
analyzed the physical environment. 
They have taken the cultural features 
of the earth, analyzed them generically 
and genetically in their space relations. 
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and established covariant relations of 
cultural features with each other and 
with those of the physical and biotic 
environment. Much of this study has 
concerned economic features, but distri- 
butional features of concern to demogra- 
phy also have been studied. 

GEOGRAPHIC STUDIES OF POPULATION 

During the period in which profes- 
sional geographic activity has centered 
on human geography, there has been 
consistent attention to the description 
and analysis of the distributional aspects 
of population. Like population studies 
in other disciplines, such study has in- 
cluded a number of separate subjects. 
The following are considered significant 
from the point of vi(iw of demography: 
(1) design of the collection of demo- 
graphic data; (2) an analysis and com- 
prehensible synthesis of data on areal 
differentiation of population as shown by 
census enumeration; (3) study of the 
several population attributes in their dis- 
tributional aspects; (4) study of settle- 
ment patterns and settlement internJa- 
tion; and (5) study of the gc'ographic 
pattern of population sustenance. Of 
these, the first four will be discussed in 
this chapter. Tlic fifth is treated in chap- 
ter xxvi of this volume, under the title 
“Population and Natural Resources.” 
The present chapter refers primarily to 
American studies and to the subjects 
considered distinctively suited to geo- 
graphical research methods. (ITie Euro- 
pean geographical literature in the fields 
is extensive, as illustrated in the bibliog- 
raphy by Dorries, 1940.) References, 
furthermore, will be illustrative rather 
than exhaustive. 

DESIGN OF THE COLLECTION OF 
DEMOGRAPHIC DATA 

Every census enumeration must be 
conducted within a geographic frame- 
work, and few other research works or 
data collections are so closely tied to 
units of area on the earth’s surface. It 


follows that perceptive understanding 
of tlie areal characteristics of the enu- 
meration unit can facilitate a census con- 
siderably and make its results more 
meaningful. It is not surprising, there- 
fore, that some of the earliest and most 
consistent geographic work related to 
demography has been applied to census 
design. Henry Gannett, as Geographer 
of the Census, in 1881 drafted a plan of 
territorial division to facilitate enumer- 
ation in the following census (James, 
1954; Von Struve, 1940). Geographers 
have assisted in the design of each de- 
cennial United States census since Gan- 
nett’s time. Tli(' Division of Geography 
of the United States Rureau of the Cen- 
sus in 1958 was staffed with fifteen pro- 
fessional geographers assisting in prepa- 
ration for the 1960 enumeration.^ Other 
countries—Japan, the Soviet Union, 
Great Rritain, and some Latin-American 
countries— have used geographical as- 
sistance in census design. 

Census design improvements have 
been at least partly dc‘pendent upon ar.d 
related to otliCT aspects of geographic 
population research, notably the study 
of settlement patterns. Problems attend- 
ing census design have become increas- 
ingly complex as single urban areas have 
spread within the last thirty years over 
many adjacent units of political jurisdic- 
tion, but census design is an important 
research function because understand- 
ing of the regional economic structures 
which affe^^'t population dynamics de- 
pends in large part on the manner in 
which census data are f)rganized. 

AREAL DTFFI RI<:NTIATI0N OF POPULATION: 

ANALYSIS AND COMPREHENSIBLE 
SYNTHESIS 

Once an enumeration has been made, 
problems of meaningful interpretation 
of the returns arise. Geographers have 
made analyses of the static areal differ- 

^ Infonnation supplied by the Division of 
Geography, United States Bureau of the Cen- 
sus, January, 1958. 
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entiation shown in a single enumeration; 
they have compared a succession of re- 
turns so as to reveal the trends in areal 
distribution patterns; they have evalu- 
ated the returns according to how they 
reflect the actual situation; they have 
interpolated data to show actual geo- 
graphical patterns; and they have stud- 
ied the relation of the different units in 
population distribution (e.g., the rural- 
urban relations and the hierarchy of cen- 
tral places). 

The earliest such studies of note are 
still relatively recent, dating mainly from 
the years following the First World War. 
In this period the work of the Inquiry, 
a research group directed by Isaiah 
Bowman, studied areal differentiation of 
Central European populations in un- 
precedented detail. While an important 
objective of the Inquiry was the study 
of cultural differentiation, other results 
rested on a thorough description of the 
details of numerical distribution ( partly 
reported in Bowman, 1921). In the 
same period Sten de Geer (1922) un- 
dertook a classic study of the distribution 
of population in Sweden, in which a very 
helpful technique for urban-rural carto- 
graphic comparison was used for the 
first time. Aurousseau (1921, 1923) in 
France and Jefferson in the United 
States were other geographical scholars 
examining the problems of describing 
population distributions during the same 
years. Among other things, Aurousseau 
devoted attention to developing a usable 
method of distinguishing rural and ur- 
ban population. Jefferson (1909, 1911) 
was among the first to study the short- 
comings of enumerations within arbi- 
trary census areas, and he noted the 
important difference between geograph- 
ical concentrations and political cities 
(see James, 1954). 

Since the time of Jefferson and Au- 
rousseaii, there has been a succession of 
geographical studies which try to ana- 
lyze census and other statistical data 
and to present these data so as to show 


areal differentiation. Some have sought 
refinements of method, giving more re- 
alistic presentation of distributional pat- 
terns (Wright, 1936, 1937). Others have 
worked with the problem of meaning- 
ful distiibutional descriptions in the 
presence of fragmentary or unreliable 
data (Louis, 1952), and still others with 
the extension of distributional knowl- 
edge into areas of underdeveloped econ- 
omies, poorly developed governmental 
structure, or other characteristics con- 
ducive to retarded or previously frag- 
mentary information (e.g., Trewartha 
and Zelinsky, 1954a, b). Perhaps most 
numerous have been the straightforward 
interpretations of national or regional 
enumerations, which attempt to provide 
a description of the most recently known 
static pattern (e.g., Fawcett, 1932; 
James, 1938; Mel6n, 1952; Ahmad, 1953; 
Cumberland, 1953; Stevens, 1946). 

Some of the most careful and interest- 
ing studies have concerned the dynamics 
of population distribution as they could 
be interpreted from a scries of census 
returns. Even before 1900, one study 
based on the returns of 1870, 1880, and 
1890 had appeared in the United States 
(Whitney, 1894). Stanley Dodges work 
( 1946 ) on the relation of population dy- 
namics to the frontier in the United 
States is a good example of geographical 
methods applied to an illumination of 
trends. Dodges study covers two and 
one-half centuries, and the entire coun- 
try. More typically, geographical studies 
of this kind treat limited periods (Neuvy, 
1956; Willatts and Newson, 1953; Friis, 
1940) or limited areas (Kollmorgen and 
Jenks, 1951-52; Schwind, 1954). 

Some prominent geographers consider 
these and other geographic studies of 
population of basic importance to the 
entire field of human geography ( James, 
1954). Trewartha (1953) especially has 
presented the case for geographic popu- 
lation study as “pivotal” to the entire 
field of human geography, and he urges 
greater attention to it. TTiis would sug- 
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gest that population distribution studies 
are likely to be undertaken by geogra- 
phers as a necessity in their own field, 
whatever the relation of geographic 
study to demography. It would also sug- 
gest that the refinement and extension 
of demographic data are of great impor- 
tance to the human geographer and will 
be a stimulus to his further application 
in this field. 

STUDY OF THE SEVERAL POPULATION 
ATTRIBUTES IN THEIR DISTRI- 
BUTIONAL ASPECTS 

Geographers generally have devoted 
less of their eflFort to distributional stud- 
ies of specific demographic attributes 
beyond straight enumeration. Nonethe- 
less, they have paid some attention to 
these subjects. Specific studies of natal- 
ity and mortality are not common in 
geographical literature, but examples 
can be found— Dodge’s (1946) study of 
population trends, for example, de- 
scribes trends in United States fertility 
rates specifically. For this reason, only 
a few original studies of population 
projection problems have been under- 
taken. (One example is Steigenga, 1954. 
Studies on natural resources or other 
economic phenomena— of indirect sig- 
nificance to projections— have been nu- 
merous. ) Where needed, the projections 
used by the geographer generally have 
been drawn from the work of the de- 
mographer ( for example, the projections 
used in the post-World War II suste- 
nance study of Japan; see Ackerman, 
1953, p. 7). 

Distributional studies of other specific 
demographic attributes also have been 
undertaken. Migrations and their distri- 
butional consequences have been attrac- 
tive subjects for geographers, as might 
be expected. Proudfoot’s (1956) study 
of European refugee movements during 
and after the Second World War is the 
most detailed research undertaken by a 
geographer on this subject. While its 
content goes beyond the distinctively 


geographic, it illustrates well the geog- 
rapher s aflSnity to problems of areal 
change in population. Geographers also 
have treated migration in terms of its 
mechanism ( Porter, 1956 ) and its corre- 
lation witli environmental features ( Ull- 
man, 1954) or settlement (Gottmann, 
1957 ) . A number of specific regional or 
national studies also might be cited, for 
example, Nelson (1953)' Mather (1956), 
Dyer (1952), and Hart (1957). 

Geographic studies describing ethnic 
distributions (Calef and Nelson, 1956; 
Price, 1953; Schroeder, 1956), health 
conditions, and age and sex ratios 
(Franklin, 1958) also have been under- 
taken. The extensive studies of disease 
distribution supported by the American 
Geographical Society have been note- 
worthy among these special distribution- 
al studies (c.g., May, 1952). They illus- 
trate the results to be obtained from 
competent collaborative effort between 
geographers and workers in other disci- 
plines in studying specialized aspects of 
demographic geography. 

SETTLEMENT TAITERNS AND SETTLE- 
MENT INTERRELATION 

The relation between population dy- 
namics and economic and other societal 
phenomena has long been appreciated; 
in fact, investigation of this relation can 
b(^ traced to the beginnings of demogra- 
phy. Prominent among the phenomena 
investigated have been settlement forms 
and the several determinants of econom- 
ic productivity. In part because of the 
world’s demographic history since 1940, 
we now know that the interrelations of 
these elem(‘fjts and population growth 
are extremely complex and intricate, 
subject to no simple interpretation ( see 
United Nations, 1953). We perhaps are 
still closer to the beginning than to the 
completion of conclusive analysis of 
these elements and their interrelation. 

One obvious entry into this complex 
field is through the study of settlement 
forms, their distribution, and the evo- 
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lution of their distribution. This is one 
important point of contact between peo- 
ple and the earth to which they are 
bound. Geographers perhaps have pur- 
sued these studies more assiduously than 
any others related to demography. The 
field of urban geography has been par- 
ticularly well cultivated, but studies of 
the general nature of settlement and of 
rural farm and non-farm settlement also 
have been pursued. German geogra- 
phers have devoted much attention to 
analyzing settlement types and distinc- 
tions among them (e.g., Christaller, 
1938; Gradmann, 1937).® This was a 
natural consequence of German geo- 
graphic methodology’s emphasis on 
Landerktinde and Landschaftskunde. 
( See Hartshome, 1939, pp. 207-10, 224- 
27, for explanation of these terms.) While 
the German view has notably influenced 
the practice uf American geography. 
United States studies have turned much 
more in the direction of urban geogra- 
phy. The pioneering studies of Jefferson 
( 1921 , 1931 ) indicated a choice of direc- 
tion which since has become popular 
among American geographers, and a co- 
pious American, British, and European 
professional literature has accumulated 
on urban geography. ( See Mayer, 1954a, 
pp. 162-66, for a recent illustrative bibli- 
ography of urban geographic studies, 
especially of the United States.) Many 
studies have treated the morphology and 
functions of towns or sections of cities, 
and there is a notable series undertaken 
under the direction of Charles C. Colby 
and others of the University of Chicago 
faculty ( e.g., Klove, 1942; Harris, 1940). 
Treatment of mapping techniques ( e.g., 
Jones, 1931; Applebaum, 1952) and a 
variety of specialized studies of the in- 
ternal structure of cities also were un- 
dertaken (e.g., Proudfoot, 1937). 

® Christaller generally has been considered 
an economist; however, works like tlie Sted- 
lun^s^cographie have become part of geogra- 
phy’s professional literature. While Christaller 
was an economist first, he was a geographer too. 


From a study of cities’ morphology 
and functions a natural step is to investi- 
gate the over-all structural pattern of 
urban settlement and the relation of 
cities, towns, and villages to each other. 
While geographers recently have shared 
this subject increasingly with econo- 
mists, sociologists, and planning ana- 
lysts, provocative analysis was under- 
taken early by geographers (Christaller, 
1933; Jefferson, 1939; Ullman, 1941). 
Their attention to it has been continued 
(e.g., Dickinson, 1947; Smailes, 1946; 
Mayer, 1954fe). Further study has been 
devoted to articulating parts of the set- 
tlement pattern, especially the function 
of transportation (e.g.. Brush, 1953). 
Although not specifically directed to- 
ward the problem of articulation, the 
very extensive set of regional studies 
which twentieth-century geography has 
produced could serve as background 
material for research in this field. (For 
a descriptive summary of the methods of 
regional geography, see Whittlesey, 
1954.) 

While less cultivated in recent years 
than urban geography, study of rural 
settlement also has been conducted by 
geographers in a number of countries. 
Much investigation has centered on 
forms related to agricultural pursuits 
(e.g., Demangeon, 1920; Barrows, 1910; 
Hall, 1931; Stevens, 1946; Thorpe, 
1952),’^ but the treatment of rural non- 
farm settlement also has appeared re- 
cently (e.g., Kant, 1957). 

Studies of settlement often, and some- 
times inevitably, have included atten- 
tion to functions represented in the set- 
tlement forms. This interest has been 
extended into study of functional rela- 
tions of different types of population 
distribution (e.g., McCarty, 1942) and 
of the relation of population dynamics 
to functions of settlements (e.g., Roterus, 
1946). Geographers have undertaken 

These are taken only to illustrate the time 
span and type of hundreds of studies in this 
subfield. 
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studies which localize functional rela- 
tions of interest to demographers and 
which investigate the meaning of local 
demographic events of concern to stu- 
dents of areal phenomena. At one stage 
in the field s progress, geographers’ at- 
tiaction to studies of the relation (or co- 
variation) of population distribution, 
settlement forms, and functions prompt- 
ed one leading geographer (Barrows, 
1923) to propose human geography as 
human ecology. However, geography 
has not followed the trend proposed by 
Professor Barrows, although it has con- 
tinued to have a preoccupation with co- 
variants in the compositci pattern of 
physical and cultural features on the 
earth. 

COMMON INTERESTS OF OTHER DISCIPLINES 
IN FIELDS TREATED BY GEOGRAPHY 

Within recent years students from 
other disciplines also have become con- 
cerned with the manifold problems of 
distribution and distributional relations. 
This is illustrated in the discussion of 
human ecology and population distribu- 
tion presented elsewhere in this volume 
(chap, xxviii). Although the Barrows 
proposal did not anticipate a trend in 
geography, it did anticipate the growth 
of another field of study. The common 
ground of human ecology and human 
geography is suggested by Duncan’s ref- 
erence to the works of ten different 
geographers in the presentation of his 
chapter. Distributional studies are of 
obvious concern to the human ecologist. 

Sociologists, economists, physicists, 
and others have profitably turned their 
attention to distributional problems as- 
sociated with depicting the reticulated 
structure of settlement, population ag- 
glomeration, and social function. Tlic 
works of Bogue (1955) in sociology, 
Isard (1956) in economics, and of the 
physicist Stewart ( 1947 ) have been con- 
sidered helpful contributions to the sub- 
jects which have preoccupied geogra- 
phers for decades. These and similar 


works have been weU received among 
geographers because they afforded fresh 
insights, although not necessarily con- 
clusive approaches, to the increasingly 
complex problems of understanding the 
distributional structure of man’s relation 
to the earth. 

LOGICAL FUTURE RESEARCH INTEREST 
IN GEOGRAPHY 

At least two prominent American ge- 
ographers in recent years have stressed 
the importance of population studies to 
their field. James ( 1954, p. 107) has sum- 
marized the situation: "The irregularity 
of the distribution of mankind over the 
earth and the differences from place to 
place in the racial and societal character 
of the population are facts which under- 
lie all studies in social science, including 
those of human geography.” Trewartha 
(1953, p. 83), in the most thoughtful 
American analysis of the meaning of geo- 
graphic population studies, states that 
"numbers, densities, and qualities of the 
population provide the essential back- 
ground for all geography. Population is 
the point of reference from which all 
other elements are observed, and from 
tvhicli they all, singly and collectively, 
derive significance and meaning.*' While 
partisans of the landscape school of ge- 
ography might dispute Trewartha’s em- 
phasis, the significance of population 
study was indorsed by one of the most 
influential methodologists in the field, 
Alfred Hettner (Trewartha, 1953, p. 
75). Furthermore, even geographers of 
the landscape' school have contributed 
studies of indirect importance to demog- 
raphy through studies of settlement. 
While relatively few geographers have 
undertaken comprehensive studies of 
geography of population per se (one 
exception is Pierre George, 1951), it is 
safe to say that a majority of them today 
would recognize a significant relation 
between geographic and demographic 
research. This seems especially true 
since the end of the Second World War, 
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when the demographer began to broad- 
en his vision in seeking an answer to 
population dynamics. 

A further point of interest in this re- 
lation is the connection between geo- 
graphic research, resource-use planning, 
and settlement planning. It is patent that 
the technology of the future will contain 
an increasing element of these tech- 
niques and that they must eventually 
be taken into account in any evaluation 
of population dynamics. The techniques 
of geographic research and its results are 
basic to efficient planning (see Mayer, 
1954a, p. 162). Accordingly, any evalu- 
ation of the technological element in 
settlement influences and sustenance 
patterns as they affect population char- 
acteristics may be illuminated by ap- 
propriate geographic study. 

If the above assumptions are accepted, 
a further view of the possible character 
of forthcoming geographical research 
may form a helpful conclusion. One view 
of this prospect has been presented as 
follows (see Ackerman, 1958, for an 
elaboration of the statement given here); 
Geography treats areal differentiations, 
and all significant areal differentiation 
has a time dimension. A near universal 
characteristic of space-relation patterns 
on the earth is constant change. Study 
of the evolution of space content on the 
earths surface is geography’s research 
frontier. Geographers can seek under- 
standing of the evolution of earth distri- 
butions in the operation of at least eight 
different physical, biotic, and cultural 
processes : movement of the soil mantle; 
movement of water over land; climate; 
biotic processes, particularly the vegeta- 
tive; demograpliic movement; organiza- 
tional evolution; development of the 
resource-converting techniques; and de- 
velopment of the space-adjusting tech- 
niques.® Demographic movement is at 
the heart of these forces which influence 
the change in space content. 

Within this framework the following 
general research problems are recog- 


nized: study of distributions in the ab- 
stract and development of the general 
theory of area distribution, perfection of 
techniques of observation, study of the 
action of the processes on a given class 
of phenomena, study of the covariance 
of the processes as reflected in space 
relations, and integration of data on the 
several processes with those of site. 
Quantification is considered a major 
problem in describing the space-rela- 
tions effect of the significant processes 
causing change ( see, for example, Rob- 
inson and Bryson, 1957), and observa- 
tional techniques need much further 
development if they are to match the 
need for quantification. Finally, study 
of the covariance of the significant 
processes is only at its beginning. 

In the future, geographic research is 
likely to proceed on the assumption that 
the cultural, physical, and biotic worlds 
are something of a continuum for the 
understanding of space relations. How- 
ever, disaggregative research stressing 
quantification may be most influential in 
determining the future direction taken 
by the discipline. In tliis tlie data and 
interpretations of demography will be 
very important to geography. Geogra- 
phy, on the other hand, will aspire to 
illuminate the scene on which popula- 
tion growth and decline runs its course. 
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30. Physical Anthropology and Demography 

J. N. SPUHLER 


“Demography” is defined in the Ox- 
ford Universal Dictionary (1955) as “that 
branch of anthropology which treats of 
the statistics of births, deaths, diseases, 
etc.” In current American practice, both 
in the professions and in the universities, 
demography is not a branch of anthro- 
pology. Until recent times the two 
sciences have had little connection. De- 
mography is characterized by the quan- 
titative treatment of four principal top- 
ics: fertility, mortality, marriage, and 
migration. Other qualitative and quanti- 
tative population characteristics, such as 
biological attributes, gene frequencies, 
or culture traits, have indeed received 
attention by demographers, but such 
material has in general been treated as 
borderline subject matter associated 
with demography only insofar as such 
topics have an important effect upon the 
four principal constitu tents (Cox, 1950). 

During the last two decades demog- 
raphy and anthropology have come to 
overlap in some points of view and items 
of subject matter because of quite inde- 
pendent developments in the two fields. 
Traditional demographic theory with its 
search for species-wide population regu- 
larities has required substantial modifi- 
cation or supplementation to understand 
satisfactorily such new phenomena as 
the combination of rapid population 
growth with widespread poverty in the 
“anthropological” ( i.e., non-Western ) 
areas of the world or the unexpected, 
“unlawful” (i.e., non-logistic), recent 
population growth in the United States. 
Demographers no longer speak of the 
world population problem, but, as an- 
thropologists would do initially, of the 


different population problems in Egypt, 
India, Jamaica, Japan, and Taiwan— to 
mention some of the areas which have 
received serious demographic analysis 
from the newer relative-comparative 
point of view. 

Traditionally, physical anthropology 
has been concerned with three major 
problems; the evolution of man and the 
primates, especially the higher primates; 
the ontogenetic development of man, 
especially after birth; and the classifica- 
tion of the living varieties of man. Cur- 
rent theoretical views on the first and 
third problems have been substantially 
modified by the rise of population genet- 
ics, the synthesis of certain aspects of 
genetics, paleontology and evolution, 
and especially the view that evolution is 
a population phenomenon and not an 
individual one (see, for example, Wash- 
burn, 1951, 1953; Spuhler, 1954). Most 
physical anthropologists today interpret 
both long-term human evolution and on- 
going biological differentiation of local 
populations in terms of changes in gene 
frequency. They have borrowed from 
population genetics what appears to be 
an exhaustive list of the determinate 
modes of change in gene frequency ( see 
Wright, 1949, 1950): mutation, selec- 
tion, gene flow, random genetic drift, 
and selective mating. Contemporary 
physical anthropology has fresh interest 
in the “demographic” topics— fertility, 
mortality, mating, migration, population 
number, and composition— because these 
variables are of fundamental importance 
in the study of changes in gene frequen- 
cy. 

The purpose of this chapter is to show 
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some of the ways in which information 
on the “demographic variables” is uti- 
lized in physical anthropology. In addi- 
tion, two further topics will be re- 
viewed to show how morphological 
techniques of physical anthropology can 
provide unique background information 
with time-depth on certain demographi- 
cally interesting aspects of extinct pop- 
ulations. 

The many important recent connec- 
tions between cultural anthropology and 
demography will not be discussed in 
this chapter. The study by Lorimer and 
his associates on Culture and Human 
Fertility (1954) and some of the papers 
listed by Kluckhohn (1956) in his re- 
view of Lorimer give an excellent gen- 
eral view of this area. 

DIFFERENCES IN GENE FREQUENCIES 
BETWEEN TWO POPULATIONS 

Throughout this chapter an elemen- 
tary knowledge of the terminology and 
theory of genetics will be assumed; some 
parts of elementary population genetics 
will be outlined as needed. ( See Snyder 
and David, Principles of Heredity, 5th 
ed., 1957, for an introduction to general 
genetics; Neel and Schull, Human He- 
redity, 1954, for a more advanced treat- 
ment of human genetics; and Li, Popu- 
lation Genetics, 1955, for details of that 
subject. ) 

Tlie population frequency of single, 
autosomal alleles will be symbolized pA 
and qa where A, a are the alleles and 
p zn 1 — Q are their frequencies. The 
frequencies in a second population may 
be designated rA and sa where f=l— s. 
Genotype or zygotic frequencies will be 
designated p^AA, etc. Note that pA 
means that gene “A” has a population 
frequency of “p”, and that p^AA means 
genotype “AA” has a frequency of “p"” 
and not some product of p and A. About 
5 per cent of the gene material in man 
is carried in the sex chromosomes—these 
non-autosomal genes will not be con- 
sidered here. 


We may represent the possible differ- 
ence between any two populations in 
autosomal gene frequencies in this way: 

Pop. 1: ipA + qa) (p'B + q'b) .. . 

{p"N+q'^n) =1 , 

Pop. 2; ( rA + sa) ( r'B + s' b) . . . 

(f";V4- s"n) = 1 . 

If all the p’s are equal to corresponding 
r s throughout, the two populations are 
identical in gene frequencies. If none 
of the ps and r’s are equal to zero or 
unity, the gene frequencies may differ 
between the two populations in degree 
but not in kind. This last is the general 
type of difference obsci-ved between 
local populations and geographical races 
of man both for normal genetic varia- 
tions (see Mourant, 1954, and Spuhlcr, 
1951, for examples ) and for most of the 
identified deleterious genes ( Komai, 
1947). However, a number of popula- 
tions are known where alleles common 
in other populations at one or more loci 
are absent from a given population— for 
instance, the gene associated with blood 
group A of the ABO series is absent in 
some American Indian populations, and 
the gene for B is absent in many Ameri- 
can Indian groups. 

A basic problem in genetically-ori- 
ented physical anthropology is to study 
the conditions for stability and the 
modes of change of population gene fre- 
quencies. Before outlining the major 
modes of change in gene frequencies, we 
will consider some conditions for their 
stability over two or more generations. 

Hardy -Weinberg Steady State 

Hardy in England and Weinberg in 
Germany independently showed in 1908 
that population gene frequencies remain 
constant from generation to generation 
under a system of random mating ( ran- 
dom union of gametes in fertilization) 
when the frequencies of the heterozy- 
gous genotype are equal to twice the 
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product of the square roots of the two 
homozygous genotype frequencies: 
p^AA 4- ZpqAa + q'^aa = 1, where p 
and q are the relative proportions of al- 
leles A and a in the population. This 
steady state holds in theory for a breed- 
ing population which is ideally large, 
with non-overlapping generations, where 
there are no changes in gene frequency 
due to mutation, selection, gene flow, 
or genetic drift. (These four modes of 
change will be discussed below. ) 

Where multiple alleles are present, the 
genotypic frequencies are given by the 
square of the multinomial representing 
the gene frequencies: for example, if 
triple alleles occur with frequencies p, 
q, r summing to unity, their stable geno- 
typic frequencies are given by the ex- 
pansion of (p + q + f For traits con- 
trolled by multiple genes, the equilib- 
rium frequencies of the various geno- 
types are given by expansion of the prod- 
ucts of the squares of the allelic frequen- 
cies for each locus involved; for example, 
for two pairs of alleles, the frequencies 
of the nine genotypes are given by ex- 
pansion of (p + qVip' + 9 ')^ = i- 

In the case of single alleles, equilib- 
rium is reached in the first generation 
after random mating regardless of the 
initial genotypic composition of the pop- 
ulation. In the case of multiple genes, 
there is a constant approach toward 
equilibrium which in theory is never 
reached and which is slower for linked 
genes than for those at independent loci. 

Random Mating 

Strictly speaking, no human popula- 
tion has a system of random mating. The 
assumption of random mating implies 
that if a breeding population is com- 
posed of No females and Ni males and if 
a given female is the mother of a child 
by a given father the probability that her 
next child will have the same father is 
1/Ni. In all known human populations 
the empirical value of this probability 
is closer to unity than to 1/Ni because 


most fertile matings tend to endure long 
enough to produce two or more off- 
spring. This brings about a higher cor- 
relation between uniting gametes than 
that expected under a strictly random 
system of mating and will account for 
small departures for the expected pro- 
portions of the various genotypes given 
by the Hardy-Weinberg rule. All known 
human populations tend to avoid close 
inbreeding, which tends to decrease the 
proportion of heterozygous genotypes 
over that expected under random mat- 
ing. However, for many cases where the 
theory of population genetics is used to 
interpret empirical gene frequency data 
for human populations, the departures 
from randomness in mating are suffi- 
ciently slight to be negligible. This is 
especially the case for the genes asso- 
ciated with the red-blood cellular anti- 
gens, which provide the largest and most 
useful body of gene frequency data for 
anthropological use ( Boyd, 1939; Mou- 
rant, 1954; Kelus et al., 1953). For ex- 
ample, in the vast majority of known hu- 
man populations where the ABO blood 
groups have been specified with reliable 
testing reagents and technique, the ob- 
served phenotype-genotype frequencies 
do not depart significantly from those 
expected under random mating (Mou- 
rant, 1954). 

For the purposes of comparison, in the 
following sections we will consider an 
ideal breeding population where the 
distribution of genes into genotypes is 
in equilibrium under random mating. 
We will consider changes in gene dis- 
tribution brought about by two general 
types of departures from random mat- 
ing: inbreeding and assortative mating. 

Inbreeding 

A first general class of departures from 
random mating is inbreeding, or the 
mating of individuals who have one or 
more biological ancestors in common. 
Inbreeding should be distinguished 
from endogamy, the selection of mates 
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within some social group. If suflBciently 
large, endogamous groups need not be 
highly inbred. For example, Sanghvi and 
his associates (1956) estimate that the 
Desasth Rigveda Brahman, an endoga- 
mous caste in India numbering over 
300,000 members, has a negligible 
amount of inbreeding. 

Inbred individuals can be joined with 
their common ancestor(s) by inbreed- 
ing loops composed of parent-child 
steps. The degree of inbreeding is meas- 
ured by the coefficient of inbreeding, /, 
which gives the probability that an in- 
bred individual who received some par- 
ticular gene from a common ancestor 
over one side of an inbreeding loop will 
receive the same ( in the sense of deriva- 
tion ) gene over the other side of the in- 
breeding loop and thus be homozygous 
for the gene in question. The inbreeding 
coefficient may be defined 

where n is the number of parent-child 
steps in an inbreeding loop and the sum- 
mation is over all loops connecting the 
inbred individual and his common an- 
cestors. The calculation of f is illustrated 
in Figure 11, where the parents of the 
inbred child are related as first cousins, 
first cousins once removed, and third 
cousins. 

The Hardy-Weinberg steady state 
modified to represent the population ef- 
fects of inbreeding on the distribution 
of genotypes may be written: 

ip'^+pgf) AA + 2pq (1 - f) Aa 

+ (^“+/^ 7 /) = 1 • 

The population consequences of certain 
regular systems of inbreeding are illus- 
trated in Table 62, which starts with a 
random-bred population where single 
autosomal alleles have the frequencies 
of p — q ~ 1/2. Inbreeding reduces the 
proportion of hetcrozygotes expected 
under random mating ( = 2pq ) by a 
fraction ( 1 — /) . Inbreeding as such does 


not change gene frequencies but only 
the distribution of genes into genotypes. 
When inbreeding is associated with se- 
lection, gene frequencies may be altered 
at comparatively fast rates (Wright, 




Fic. 11 .—Diagrams to illiislratf* the* calcula- 
tion of the inbreeding coi'llicient. The parents 
of tlic inbred child are related as first cousins, 
first cousins once removed, and tliird cousins. 
The six inbreeding loops connecting the inbred 
child and his six common ancestors aie shown 
(Spuhlcr and Kluekhohn, 1953). 

TABbt: 62 

Changes in Percentage ok IIeterozy- 

GUTES UNDER VARIOUS R EG GEAR 

Systems ok In breeding* 


Gener- 

Brt)thcr 

1 irst 

Single 

First 

Single 

Second 

ation 

Sibter 

Cousins 

Cousins 

Cousins 

0 

0 500 

0 500 

0 5(K) 

0 500 

1 

375 

438 

469 

491 

2 

312 

406 

4,S3 

491 

3 

250 

375 

439 

491 

4 

203 

344 

427 

491 

5 

.164 

316 

416 

491 

10. 

057 

208 

374 

491 

15. 

020 

137 

344 

491 

OO . 

0 000 

0.000 

0 (KK) 

0 491 

♦Source. ny2l) 




Since a considerable proportion of all 
rare deleterious genes carried in a hu- 
man population are reccssives in single 
dose, inbreeding increases the incidence 
of deleterious homozygous recessive 
genotypes. This is the explanation for 
the well-known observation that the de- 
gree of consanguinity is greater among 
the parents of offspring with rare reces- 
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sive abnormalities than in the general tion estimates of f values. Even in the 
population. few cases where a large number of mar- 

Probably no natural and lasting hu- riages have been classified according to 
man populations have experienced the kinship of the spouses ( two African ex- 
degree of inbreeding common for some amples with relatively extensive data are 
farm animals and laboratory organisms, Ashton, 1952, for the Sotho of Basuto- 
that is, population levels of / > 0.4. land and Schapera, 1953, for the Tswana 
No known human society, for example, of Bechuanaland), it is not possible to 
has practiced a regular system of make accurate estimates of population 
brother-sister mating, although this has values of f because the relationship of 
been a preferred mating in the upper the published sample to the total popula- 
classes of a few societies, of which the tion is unknown or unreported. Cultural 
Ptolemies of Egypt are perhaps the best anthropologists have been slow to adopt 
known. Actually, it would be impossible proper sampling procedures: the neces- 

'J'AHLE 63 

Estimates of Inbreeding I.evels in Various Populations* 


Population 

Period 

Number 

1 

L’Yonnc, France . 

1926-45 


0002 

Nagasaki, Japan 

1945^9 

842 

0004 

Germany (rural Catholics) 

1848-72 

5,283 

0005 

Argentina 

1954 

23,000 

(K)05 

Austria (urban Catholics) 

1901-2 

40,498 

0006 

Uruguay . 

1952 

5,370 

0006 

Rio fie Janeiro, Brazil . 

1954 

1,272 

(X)08 

Puerto Rico 

1954 

6,013 

0013 

Corse, France 

1926^5 


0024 

Hiroshima, Jaj)an 

1948^9 

10,547 

(K)29 

Kure, Japan 

1948-49 

5,510 

.0033 

Waifu, Japan 

1949 

2,908 

.0046 

Midori, Japan (Eta village) 

1949 

147 

0045 

Rhineland (Protestants) 

1840- 89 

376 

0050 

Alagoas, Brazil 

1954 

3,566 

.0055 

Ramah Navaho Indians, New Mexico 

1948 

1,118 

.0066 


* Data from Frcire-Maia (1057), Neel et al (1949), Schull (1953); Spuhler and KlueLhohn (1953); 
Sutter and Tabah (1948). 


to practice a regular system of brother- sides of intensive field work using ethno- 
sister mating in a human population if graphical techniques make representa- 
all adults reproduced because a consid- tivc sampling for population data diffi- 
erable proportion of all sibships are com- cult but not impossible or impractical, 
posed of sibs of the same sex. Repre- France is the only country where in- 
sentative samples of the inbreeding level breeding levels have been extensively 
in various populations are given in Table studied on a national scale. In a series of 
63. excellent studies, Sutter and Tabah 

As might be inferred from Table 63, (1948) give inbreeding levels for all the 

considerably more data are available on departments of France for the period 
inbreeding levels in national populations 1926-45 (their « = /). In this connec- 
or in local groups within national popu- tion, the less extensive but nonetheless 
lations than on primitive tribes. Al- large studies of Friere-Maia (1957) for 
though anthropologists have long been Brazil and several investigations for 
interested in systems of kinship and mar- Japan ( see Schull, 1953 ) should be men- 
riage (Murdock, 1949), they have pub- tioned. 

lished very little quantitative informa- Many human breeding populations of 
tion of the kind needed to make popula- anthropological interest are small in size 
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and prohibit mamage of relatives as becomes increasingly small according to 
close as first cousins. A necessary con- the general formula (l/ 2 ) 2<+2 where i 
sequence is that distant relationships is the degree of full cousinship. 
will contribute greatly to the mean f of There is considerable experimental 
the population. F or example, Spuhler evidence to suggest an optimum propor- 
and Kluckhohn ( 1953 ) estimate that tion of heterozygosity in bisexual popu- 
about 57 per cent of the known inbreed- lations of fruit flies, chickens, and the 
ing of the Ramah Navaho Indians ( pop- larger farm animals (Lerner, 1954), 
ulation 619 in 1948) would have been where survival to reproduction or some 
neglected had the study been restricted other given age is taken as the standard 
to degrees of relationship equal to or of reference. Inbreeding reduces the 
greater than third cousins and to speci- proportion of all loci wliich are heterozy- 
fication of a single (closest) type of re- gous. Thus if heterozygosity in itself is 
lationship for each inbred mating. Thus, beneficial to the population as judged 
accurate estimation of inbreeding levels by survival, then inbreeding, from the 
in small populations with restricted im- viewpoint of population survival, is 
migration requires ascertainment of all harmful. This is particularly the case in 

TABLE 64 


Distribution of Deaths during the First Eight Years after Birth by 
Parental Relationship, Atomic Bomb Casualty Commission 
SAMPLE, Hiroshima, Japan, 1948 56* 




Numl)er of 

Nu 


Parental 


Infants 

of 

Per Cent 

Relationsh ip 

/ 

Born Alive 

Deaths 

Deaths 

First cousins 

0625 

352 

41 

11 65 

First cousins once removed 

0312 

m 

9 

8 49 

Second cousins 

0156 

144 

8 

5 56 

Unrelated 

0 

567 

31 

5 47 

Totals 


1169 

89 

7 61 


♦Source S( hull 0957) 

degrees of relationship between spouses; large animals like man with usually 
a complete genealogy of the population single births and relatively low fertility, 
over several generations is needed rather Schull ( 1957 ) found that the regres- 
than an enumeration of, say, first- and sion of percentage mortality in the first 
second-cousin marriages alone. How- eight years of life on degree of inbreed- 
ever, in human breeding populations ing based on four / values had a coeflB- 
which are fairly large and where cousin cient of b — 0.99 for a sample of 1179 
marriage is neither prohibited nor pre- live births in Hiroshima, Japan, of which 
ferred, as in certain Japanese communi- 567 were from unrelated parents (Table 
ties, estimates of mean f based on counts 64). The regression of percentage mor- 
up to third cousin alone may be quite tality on inbreeding is even more striking 
accurate. In populations where kinship for the Ramah Navaho population 
marriages are not disapproved, rough (where b = 33.91), although the avail- 
estimates of the degree of inbreeding able data are not fully satisfactory for 
can be derived from the rate of full first- regression analysis due to the small size 
cousin marriage—a rough approximation of the population. Sutter (1957) feels 
is that f is equal to one-tenth of the per- that inbreeding leads to higher pre-re- 
centage of first-cousin marriages among productive mortality only in economi- 
all marriages. The contribution of the cally distressed populations. The care- 
more remote cousin relationships to f fully controlled results obtained by 
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Schull in Japan as well as evidence 
from experimental organisms make it 
difficult to accept this conclusion as 
having general validity. Morton et al. 
(1956), using information on increased 
mortality in children of inbred marriages 
in two French departments (1919-25) 
and in the United States (nineteenth 
century), estimate that the average per- 
son carries heterozygously the equiva- 
lent of three to five recessive lethals 
which act between late fetal and early 
adult stages. 

If the total number of gene loci in man 
is of the order 20,000 (Spuhler, 1948), 

TABLE 65 

Observed Frequencies of the ABO Blood 
Groups and MN Blood Types in 458 
Ram AH Navaho Indians with Mean 
Population / = 0.007 Compared to Val- 


ues Expected 

under 

Random 

Mating* 


Pheno 

Geno- 

Inbred 

Random 

System 

types 

types 

/= 007 

/=o 



AA 

0 017 

0 016 


A 




ABO 


Aa 

.218 

.220 


0 

aa 

.765 

.764 


M 

MM 

.829 

.830 

MN 

MN 

Mm 

163 

.162 


N 

mm 

0 008 

0 008 


* Source. Sy>uhler arul Kludcliohn 

even low levels of inbreeding ( of the or- 
der O.OOK/ < 0.01 or, say, an average 
for inbred individuals corresponding to 
the level for second cousins where f = 
0.0156) would make the average inbred 
individual homozygous for 78 more loci 
than the average non-inbred individual, 
assuming that one-half of all loci are 
heterozygous in the random-bred por- 
tion of the population. 

With regard to some specified single 
locus, the degree of inbreeding experi- 
enced in most human populations in- 
cluding those with the higher f levels 
does not lead to marked changes in the 
distribution of genotypes from those ex- 
pected under random mating. This con- 
clusion may be illustrated by comparing 
the genotype frequencies (Table 65) ex- 


pected under random mating with those 
actually observed in the Ramah Navaho 
population, where the degree of in- 
breeding is toward the higher end of 
the known distribution for human popu- 
lations (/ = 0.007) for the ABO blood 
group genes A and a ( the gene for group 
B is absent from this population) and 
for the MN blood type genes. 

Haldane (1938) has shown that de- 
partures in the amount of heterozygosity 
from that expected under random mat- 
ing can be used to estimate the degree of 
inbreeding in natural populations (if 
similar effects on gene distribution due 
to assortative mating can be excluded ) . 
The population mean f for the Ramah 
Navaho population was found to be 
0.007 from a genealogical study of the 
population over seven generations since 
its founding. We can obtain an indirect 
estimate of f for this population using 
data on the distribution of the MN blood 
types where the three genotypes can be 
determined directly by serological tests. 

The expected ratios of the genotypes 
in an inbred population with inbreeding 
coefficient f may be written: 

(w2 + fu) MM : 2 ( 1 — /■) w Mm : 

( fu+ 1 ) mm . 

If we let the observed phenotype-geno- 
type frequencies be 

aM+ ^>MN-t- rN = w , 

then 

w= {2a+b) m>+2c) 

and 

/= {Aac-b-^) / (2a+b) (b+2c) . 

Although the observed frequencies of 
the MN blood types ( 380 M -j- 74 MN 
4- 4 N = 458) do not depart significant- 
ly from the proportions expected under 
random mating ( x‘ — 0.0358, 0.8 < P 
<0.9), the directly observed value of f 
is sufficiently small that larger devia- 
tions from the theoretical proportions 
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appropriate under random mating are 
not to be expected. With this in mind, 
and noting that the N gene is rare in 
this population and that estimates of 
its frequency are subject to considerable 
error in such small samples, it is of in- 
terest that the observed departure from 
random expectation is in the direction 
expected with inbreeding and that the 
indirect estimate gives a value oi f — 
0.009, which is remarkably close to the 
directly observed value of / ~ 0.007 for 
the mean inbreeding coefficient of all 
members of sibships belonging to gen- 
erations five tlirough eight (the latest) 
of the population. 

Assortativc Mating 

A second general class of departures 
from random mating is assortativc mat- 
ing. When mates in a breeding popula- 
tion have more altiibutcs in common 
than would be expected by chance, the 
system is called positive assortativc mat- 
ing; when they have less attributes in 
common than would be expected by 
chance, the system is called negative as- 
sortativc mating. The degree of assort- 
ment is usually measured by some as- 
sociation statistic ranging from bl for 
perfect positive assortativc mating to 
— 1 for perfect negative assortativc mat- 
ing. The population consequences of 
positive assortativc mating are similar to 
those for inbreeding in that the propor- 
tion of heterozygous genotypes is re- 
duced, and that of homozygous geno- 
types increased, in comparison to the 
proportions expected under random 
mating. The consequences for multiple 
gene modes of inheritance differ from 
those with inbreeding in that fewer of 
the homozygous genotypes are pre- 
served. For example, if five phenotypes 
( 1, 2, ... 5) are controlled by two pairs 
of genes at different loci (A, a; B, 7^) as 
follows: 1-AABB, 2-AriBB, AABh, 3- 
AAhh, AaBh, aaBB, 4—Aahh, aaBb, 5— 
aabb, a system of close inbreeding will 
result in a genotype distribution with all 


homozygous classes {AABB, AAbb, 
oaBB, aabb) preserved, while one of 
perfect positive assortativc mating will 
preserve only two homozygous classes 
{AABB, aabb). The population conse- 
quences of negative assortativc mating 
are in the opposite direction, with an in- 
crease in the proportion of heterozygous 
genotypes, although long continued 
negative assortment does not lead to a 
population with all members heterozy- 
gous. The results to be expected from 
assortotive mating for different modes of 
inheritance are given in Table 66. 

Assortativc mating alone is not of evo- 
lutionary consequence; it changes the 
distribution of genes into genotypes but 
not the frequency of genes. However, 
assortativc mating in association with 
selection can rapidly change gene fre- 
quencies. 

Wc have poorer information on assort- 
ative mating in human populations tlian 
on inbreeding. Some data arc available, 
however, for physical, p.sychological, 
and social characteristics. Only about 
one-tenth of the published information 
is summarized in Table 67. 

A study of assortativc mating for body 
size has been carried out by Spuhler and 
Clark (1957) on the adult population of 
Ann Arbor, Michigan. A random sample 
of 205 married pairs. 111 single males, 
and 109 single females together with 
205 of their relatives (parent, child, or 
sibling) was observed for forty-three 
traits including age, weight, and meas- 
urements of body lengths, breadths, and 
circiiinferences. Twenty-nine of the 
measurements (67.4 per cent) show be- 
tween-mate correlations significant at 
the 5 per cent level. Until a multivariate 
analysis is carried out, stress should not 
be placed on the exact number of sig- 
nificant correlations obtained because 
some of the traits are themselves inter- 
correlated, 

Like-sex parent-child and sib-sib cor- 
relations computed for the related mem- 
bers of the Ann Arbor sample suggest 
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that a considerable portion of the vari- 
ance in the twenty-nine measurements 
of body size is due to genetic factors. 
This conclusion is given additional sup- 
port by a study of the heritability of 
these anthropometric characters in 
eighty-one pairs of twins of the same sex 
observed from the same general south- 
eastern Michigan population ( Clark, 
1956). 

In order to determine if the married 
pairs of our sample who were similar in 


body size diflFered in fertility from those 
who were dissimilar in body size, we 
calculated within-pair indexes of fertility 
and similarity. A square-root transforma- 
ton of years of exposure to pregnancy 
plotted against the number of live-bom 
children showed a strong, approximately 
linear relationship between exposure 
and fertility. From this relationship a 
score was obtained giving the diflFerence 
between observed and expected fertility 
for each couple. The range in this fer- 


TABLE 66 

Percentage of Heterozygosis in Various Gene Systems under Various 
Degrees (r) of Assortative Mating 
n = Number of Pairs of Genes. A Condition of No Dominance Is Assumed* 


Genera- 

Perfect 

Assortative Mating 

Imperfect 

Assortative Mating 

Perfect Nega- 
tive Assortative 
Mating 












TION 


f«= + I 00 


f=>-t-.80 

+ 50 

r = + 25 

f = - 

l.OO 


n = l 

»i-2 

n-lO 

n = 1 

« * 10 

n«l 

n = 10 

»=* 1 

n-io 

«* 1 

n = 4 

0 

.500 

.500 

.500 

500 

.500 

.500 

.500 

.500 

.500 

.500 

.500 

1 

.250 

,375 

475 

300 

480 

.375 

.488 

438 

.494 

.750 

.563 

2 

.125 

312 

462 

.220 

472 

.344 

.484 

430 

.493 

.625 

.531 

3 

.063 

.266 

.451 

.188 

.465 

.336 

.482 

.429 

.493 

.687 

.535 

4 

.031 

.227 

.439 

.175 

459 

.334 

.481 

.429 

492 

.656 

.533 

5 

.016 

.193 

428 

.170 

.454 

.333 

.479 

.429 

492 

.672 

533 

10.. . 

.001 

.088 

.376 

.167 

.436 

.333 

.477 

.429 

.492 

.667 

.533 

15 

.000 

040 

330 

.167 

.427 

.333 

.476 

.429 

492 

.667 

.533 

CO 

0 

0 

0 

.167 

417 

.333 

.476 

429 

492 

.667 

.533 


♦ From Wright (1921) with additions. 


TABLE 67 

Assortative Mating for Physical, Psychological, and Sociological Characteristics 
(Telrachoric Correlations Are Marked with an Asterisk) 


Number of 


Characteristic 

Age 

Population 

U.S. 

Paira 

2500 

Authors 

Lutz US 

.76±.01 

Stature 

English 

1000 

Pearson and Lee ’03 

.28±.02 

Eye color 

English 

774 

Pearson *06 

.26+. 03 

Weight . 

IT.S. 

989 

Burgess and Wallin *44 

.21 ± 03 

Cephalic index 

U.S. 

319 

Harris and Govaerts ’22 

.02±.04 

Memory 

U.S. 

80 

Schooley *36 

Burks *28 

.57± 05 

Intelligence (Stanford) 

U.S. 

174 

.47±.04 

Association (Kent-Rosanofl) 

U.S. 

80 

Schooley *36 

Schooley *36 

.47 ±.08 

Neurotic tendency (Thurstone) 

U.S. 

80 

.30+. 07 

Dominance (Benreuter) . ... 

U.S. 

100 

Hoeffeditz *34 

.15±.07 

Religious affiliation . . . 

U.S. 

941 

Burgess and Wallin *44 

.75* 

Drinking habits .... 

U.S. 

989 

Burgess and Wallin *44 

.55* 

Number of children dcsirctl 

U.S. 

951 

Burgess and Wallin *44 

.51* 

Years of education 

U.S. 

1000 

Burgess and Wallin *44 

.40* 

Number of siblings. . 

U.S. 

988 

Burgess and Wallin *44 

.10* 
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tility score was from — 2.57 to + 3.49, 
with a mean of + 0.0003 and a standard 
deviation of 1.06. The distribution of the 
fertility scores was found to be satisfac- 
torily close to a normal distribution. An 
index of similarity made up of the ratio 
of the husband s measurement to the 
sum of the husband’s and wife’s meas- 
urements had an approximately normal 
distribution for both stature (not sig- 
nificantly skewed in our sample) and 
middle finger length (the most highly 
skewed in our sample). 

A study of the correlation (for each 
of the twenty-nine traits with significant 
correlations between mates) between 
the indexes of similarity and of fertility 
for the married couples found only one 
correlation (minimum wrist circumfer- 
ence, with r== + 0.175) significantly 
diflEerent from zero at the 5 per cent 
level, whereas more than one would be 
expected by chance alone. A similar neg- 
ative result was obtained with an analy- 
sis of variance, which does not require 
the assumption of a linear relationship 
between similarity and fertility. 

Assortative mating is acting to change 
the distribution of genotypes concerned 
with size inheritance in Ann Arbor, but 
it is not an important mode of evolution- 
ary change in this population bc'cause 
there is little or no differential associ- 
ation between assortative mating for 
body size and fertility. 

Very little empirical information is 
available regarding the effect of assorta- 
tive mating on the distribution of known 
human genes. Hart (1944) has .shown 
that assortative mating for religious af- 
filiation has important consequences for 
the distribution of the ABO blood group 
genes in the population of Northern 
Ireland. 

The Elementary Factors of Evolution 

Change in gene frequency ( q ) may be 
considered the elementary evolutionary 
process. Wright (1949) distinguished 
three primary modes of change accord- 


ing to the degree of determinacy in the 
variations they bring about: 

(1) Systematic change: Since Aq is 
determinate in principle, the following 
three modes of change are capable of 
precise mathematical formulation which 
would make possible prediction of the 
magnitude of evolutionary change over 
specified times if there were no processes 
of an indeterminate nature: (a) recur- 
rent mutation, (b) gene flow, and (c) 
intragroup selection. 

(2) Random fluctuations: In the fol- 
lowing two modes of change, Sq is in- 
determinate in direction but determinate 
in variance: (d) random genetic drift, 
(e) fluctuations in mutation, gene flow, 
and intragroup selection. 

(3) Non-recurrent change: The fol- 
lowing four modes of change in gene 
frequency arc indeterminate for each 
locus. Although the distinction between 
(3), and (1) and (2), above, is some- 
what arbitrary, it is convenient to con- 
sider separately events that are unique 
or nearly so in the history of the human 
speicics: (f) non-recurrent mutation, (g) 
non-recurrent gene flow, (h) non-reciir- 
rent selective incidents, and (i) non-re- 
current extreme reduction in numbers. 

Mutation 

Mutation is the source of all new gene 
variation. In the course of normal human 
growth and reproduction each g(me 
must, in general, repeatedly duplicate 
exactly its own fine structure. On occa- 
sion, however, a gene is not an exact 
duplicates of its parent gene— a mutant 
gene comes into being. Mutant genes 
have a diffe rent cffe*ct on the develop- 
ment of the organism from that of their 
parent alleles and th(*y are capable of 
reproducing their own modified fine 
structure. The combined properties of 
stability (exact self-reduplication) and 
mutability ( sclf-reduplication after the 
new type) of genes make possible the 
existence of hereditary variability. 

A number of mutagenic agents are 
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known: ionizing radiation which reaches reverse rate, and t is the time in gen- 
the gonads, temperature shocks, and erations. 

chemical shocks. Multiple alleles are Data on some spontaneous mutation 
formed when a set of alleles of one type rates per gene per generation are given 
mutates in a number of difiFerent ways, in Table 68. TTie list would be nearly 
Beneficial mutation should occur much twice as long had all published rates 
more rarely than deleterious mutation, been included. These rates tend to clus- 
Man's present set of genes have been ter about 1 in 50,000 in the more reliable 
selected from a long series of diverse estimates, although higher rates of the 
mutations in the species set of genes. In order 1 in 10,000 are as securely estab- 
a highly complex entity like a gene, most lished as any of the better estimates. 

TABLE 68 


Spontaneous Mutation Rates (per Gene per Generation) in Man* 


Character 

Population 

Mutant Genes 
per Million 
Gametes 

Authors 

Epiloia 

England 

8-12 

Penrose, '36 

Chondrodystrophy . 

Denmark 

42 

M0rch, '41 

Chondrodystrophy. . . 

Sweden 

70 

Book, ’52 

Chondrodystrophy. . 

Denmark (mothers 

200 

Krooth, ’S3 

Pdger’s nuclear anomaly 

over 40 years) 
Germany, inter alia 

27 

Nachtsheim, ’53 

Aniridia 

Denmark 

12 

M0llenbach, ’47 

Retinoblastoma . . . . 

England 

14 

Philip and Sorsby 

Retinoblastoma 

Michigan 

23 

Neel and Falls, ’51 

Retinoblastoma. 

Germany 

4 

Vogel, ’54 

Neurofibromatosis . 

Michigan 

100 

Crowx, wSchiill, and Neel, ’55 

Multiple polyposis colon . 

Michigan 

10-30 

Reed and Neel, ’55 

Microphthalmos-}- anopthalmos . 

Sweden 

10-20 

Sjogren and Larson, ’49 

Albinism. 

Japan 

28 

Neel et al., ’49 

Total colorblindnes*^ 

Japan 

28 

Neel ei al , ’49 

Infantile amaurotic idiocy 

Japan 

11 

Neel et al., ’49 

Ichthyosis congenita 

Japan 

11 

Neel el al., ’49 

Cystic fibrosis pancreas. . 

Minnesota 

700-1000 

Goodman and Reed, ’52 

Epidermolysis bullosa. . 

Sweden 

50 

Book, ’52 

Amyotonia congenita . 

Sweden 

20 

Book, ’52 

Microcephaly . ... 

Japan 

22-76 

Komai, ’54 

Hemf)philia ... . 

lOngland 

20 

Haldane, ’48 

Hemoj)hilia . . 

Denmark 

32 

Andreassen, ’43 

* See Spuhlcr (1056) for references. 





random changes in fine structure would Estimates of reverse mutation rates are 
be expected to have low survival value, not available for man. Probably most of 
Beneficial results of mutation would the values given for spontaneous muta- 
have been selected in the past. A large tion in man are overestimates. Statistical 
proportion of new gene mutations do not estimates of the error of mutation rates 
survive to the next generation. Some have not been devised for the non-ex- 
recent reviews on mutation in man are perimental procedures used in human 
by Glass ( 1954), Neel and Schull (1954), genetics, but in some cases maximum 
Nachtsheim ( 1954), and Spuhlcr (1956). estimates can be made. Tlie rough agree- 
The net mutation rate per generation ment in the several results for different 
for single alleles is given by characters gives some hope that they are 

of the right order of magnitude. 

— q/ - V { — q) —uq theoretical grounds we should ex- 

where w is the mutation rate from a gene pect differences in mutation rates in 
with frequency q to its allele, v is the populations with diverse mutagenic en- 
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vironments. Muller (1954) speculates 
that people living on the high plateaus 
of Bolivia and Tibet receive from cosmic 
sources about 5 roentgens per generation 
more radiation than those living at sea 
level— an extra dosage which would in- 
crease a mutation rate of 10“^ by about 
6 per cent. There is considerable geo- 
graphical variation in amount of back- 
ground irradiation due to diflFering 
amounts of radioactive minerals in the 
earths crust. Inhabitants of stone or 
brick houses receive more radiation than 
those living in structures made of plant 
or animal materials. If mutation rates 
are constant, population number is im- 
portant for total mutation. Krooth (1953) 
has suggested that mutation rates for 
chondrodystrophy go up with age of 
mothers, and a similar finding is sup- 
ported by Penrose ( 1955 ) for fathers. 

Morton et al ( 1956) used data on the 
increased mortality in children of related 
parents and a guess as to the number of 
loci per gamete to estimate the total 
mutation rate to lethal and detrimental 
genes in man as 6-15 X 10”® per locus 
per generation. In fruit flies (Drosoph- 
ila) lethal, semilethal, and deleterious 
mutations are fifteen to twenty times 
more common than visible ones. Lacking 
evidc'nce to the contrary, a similar rela- 
tionship may be assumed to hold for 
man. 

Probably the mutation rate for com- 
mon human genes, like those for the 
blood groups, is sufficiently low and the 
average effective size of breeding groups 
sufficiently small that mutation pressure 
is not a major determinant of observable 
local and regional differences in gene 
frequencies. 

Gene Flow 

Gene flow refers to recurrent intro- 
duction of genes into a population by 
outbreeding. It is not strictly parallel 
with migration in the full sense of the 
latter. Genes may regularly enter a hu- 
man breeding population from the out- 


side without the individuals who intro- 
duced the genes (usually males) be- 
coming integrated into the population. 
Wife-lending, "hereditary” friendships, 
and perhaps general promiscuity are 
examples of social customs which allow 
gene flow without immigration. How- 
ever, in general, this more or less casual 
outbreeding is of only secondary impor- 
tance in changing gene frc'quencies. A 
more important type of gene flow in- 
volves a regular introduction of individ- 
uals from neighboring groups which are 
partially isolated reproductively. 

The effects of gene flow on local fre- 
quencies is similar to those of mutation 
(Li, 1955). Their joint systematic effect 
may be written: 

A 7 = (u+ mq) p— {v+ 7np) q 

where m is the rate of g(me flow per 
generation, u and v are forward and re- 
verse mutation rates, and 

p + q -- 1 

are the gene frequencies in the migrants. 

Some of the more spectacular cases of 
race mixture should be vie*wed as unique 
events rather than as examples of gen(^ 
flow. The Dunns of Zululand are an in- 
teresting case in point. Hiis mixed group 
was founded by John Dunn, who was 
born in Port Elizabeth in 1833 of white 
parents. In 1857 Dunn became military 
advisor to the Zulu King Cetshwayo on 
the promise of a grant of land and wives. 
His one Malay-white and forty-eight 
Zulu wives bore him more than 100 chil- 
dren. His descendants did not become 
assimilated into the native tribes but be- 
came an independent community rang- 
ing in physical type from Negro to white. 
In 1936 the Dunn Reserve in Zululand 
had about 235 members ( Burrows et al, 
1953 >. For a general summary of physi- 
cal anthropological studies on race mix- 
ture, see Trevor ( 1953). 

Unfortunately, much of the vast liter- 
ature by demographers on international 
and internal migration, while of great 
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background interest, cannot be applied 
directly to the study of gene flow in pop- 
ulation genetics and physical anthropol- 
ogy. Much of the published information 
on internal migration cannot be used to 
provide close estimates of the amount of 
gene flow because dispersal is classified 
into "migration” and "not migration” 
according to movement or lack of move- 
ment across the boundary of a political 
unit which may be larger than average 
dispersal distances between generations. 

Seemingly, an appropriate mathemati- 
cal model is not available for estimating 
the size of a breeding neighborhood 
centering about some point within a 
quasi-continuous population of variable 
density. Wright (1946, 1950) developed 
a model which, given certain simplify- 
ing assumptions, gave an estimate of the 
effective size of a local breeding neigh- 
borhood within an indefinitely large 
population with uniform density and 
areal continuity. A basic assumption in 
Wright s model is that the locations of 
parents at a given point in their life cycle 
are distributed according to a bivariate 
normal distribution with standard devi- 
ation (7 for both X and Y co-ordinates of 
the parental locations relative to the 
progeny's locations at the same point in 
the life cycle. This model does not re- 
quire the assumption of random mating. 
But the assumption of uniform density 
is a major difficulty in application of 
Wrights model to human data. While 
the assumption may be appropriate for 
certain known human societies which 
have a relatively small amount of dis- 
continuous aggregation and low disper- 
sal rates (e.g., the Navaho Indians of 
the American Southwest or the Cree and 
other hunting tribes of Canada), clearly 
it is not appropriate for contemporary 
populations of the United States which 
have variable density and high internal 
migration rates. 

In an unpublished study, Spuhler and 
Clark used birth certificate data to find 
the distance in miles between the birth- 


places of parents living in Ann Arbor, 
Michigan, in 1947 and their 1059 chil- 
dren born alive during that year. The 
co-ordinates of the birthplaces were as- 
certained to the nearest minute, and the 
longitudinal (X) and latitudinal (Y) 
distances from Ann Arbor were obtained 
by differencing. Great circle distances 
were obtained by solution of the re- 
quired spherical triangle using an IBM 
electronic calculator. In a few cases, es- 
pecially in rural areas, measurements 
were made to the geographical center of 
the smallest known political unit, usu- 
ally townships or counties, more rarely 
states or countries. 

Great circle distances, r, from Ann 
Arbor to each parent s birthplace were 
used to estimate the proportion, p, of 
parents whose birthplace is less than r 
from Ann Arbor. The frequency distri- 
bution of 2 C = log (r 4" 1 ), although usu- 
ally non-normal, is much less skewed 
than that of r. The data were analyzed 
separately for the two sexes and two 
occupational categories. Occupation of 
the fathers was classified into profes- 
sional and non-professional according to 
Edwards (1940), and mothers were 
classified according to the occupation 
of their husbands. 

The distribution of x was found ade- 
quately to approximate the Pearson 
Type III probability function. Estimates 
of die mean, median, standard deviation, 
and skewness of x were made. From 
these values, estimates of p correspond- 
ing to any desired r, or the reverse, could 
be obtained from tabulations of the Type 
III function (see Table 69). 

In choosing a boundary to define a 
local breeding neighborhood within a 
continuous population, two opposite 
sorts of error can be made. If the area 
is too small, an appreciable proportion 
of the parents of children who are actu- 
ally bom in the local breeding popula- 
tion will be excluded. If the area is too 
large, an appreciable proportion of indi- 
viduals who may be parents but who are 



741 


Physical Anthropology and Demography 


not parents of children bom in the local 
breeding population would be included 
within the area and number. An ideal 
definition requires a model in which 
these two opposite errors exactly com- 
pensate for one another. Wright’s model 
for areal continuity ( 1946) achieves this 
result at the expense of making the as- 
sumption of uniform density of popula- 
tion distribution. But the known distri- 
bution of the population in the area 
surrounding Ann Arbor is far from uni- 
form density. 

Although we lack a model which will 
compensate satisfactorily the two types 
of errors, we can define the breeding 
population size to be the number of re- 
productive individuals within a radius 
about Ann Arbor equal to the median 
distance between the birthplace of chil- 
dren born to residents of Ann Arbor and 
the birthplaces of their parents. This 
definition does not incorporate the de- 
sired compensation of the two types of 
errors. Nonetheless, the definition is of 
some interest in providing a basis for 
comparison among different communi- 
ties and time periods. 

The total population included within a 
radius of 126 miles from Ann Arbor was 
about 8.9 million in 1950 and about 3.2 
million in 1920, the latter year approxi- 
mating the median year of birth of the 
parents in question. If we reduce these 
numbers to include only married females 
of reproductive age with one or more 
children, we obtain 1.1 million for 1950 
and 0.4 million for 1920 as a rough ap- 
proximation of the number of mates 
available ( considering only isolation by 
distance) for a male resident in Ann 
Arbor. 

A breeding population of 400,000 to 
one million is, from one point of view, 
large. Such a size, however, is small 
compared to the world population or the 
population of the United States and 
Canada, and this segment of the popu- 
lation has, of course, a highly complex 
structure. An interplay of geographical. 


biological, social, cultural, and psycho- 
logical factors operates to reduce greatly 
the number of potential mates for a spe- 
cific member of the larger areal pop- 
ulation. Factors including race, age, “ac- 
cidents” of dispersal, residential propin- 
quity, national background, social status, 
economic status, religion, personality, 
and individual physical traits combine to 
restrict greatly the potential number of 
mates for any specific individual. 

No empirical information is available 
on the effects of gene flow in a local pop- 
ulation where frequencies in both the 
migrants and the sedentes are known. 
Glass and Li (1953) estimated the rate 

PABLE 69 

Distance between Birthplaces 

01- I’AREN'rs 


DlSlANCl- rN Mii,fs 


P/VRFNTA I. CA TI r,< )R Y 

NuMni' K 

Mean 

Median 

Professional males 

247 

245 

190 

Non-professional 
males .... 

812 

142 

106 

Professional females 

247 

262 

205 

Non-professional fe- 
males 

812 

155 

102 

Males 

1059 

166 

125 

Females 

1059 

165 

126 

Total parents 

2118 

165 

126 


ol gene flow from the United States 
while into the American Negro popula- 
tion from the equation 

( 1 - w) = ( ([k -Q) / { <jo - Q) , 

where k is tlic number of generations 
of hybridization, qic is the gene fre- 
quency in the hybrid population, qo the 
frequency of the same gene in the Afri- 
can populations, Q that in tlie white pop- 
ulation, and rn the percentage of genes 
per generation in the mixed population 
which derive from the white population. 

For a relatively short period of inter- 
mixture (fc < 8) the change in the esti- 
mate of m per unit change in k is con- 
siderable; when k is over ten generations 
the change in m per unit change in k is 
small. Thus it is important to make a 
minimum estimate of k. Glass and Li 
assume that intermixture was well under 
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way by 1675 and, letting an average 
generation equal 27.5 years, obtain a 
minimum estimate of fc = 10. 

Gene frequency estimates for the 
mixed and parental populations were 
derived from samples of Baltimore Ne- 
groes, west African Negroes, and whites 
from New York City, North Carolina, 
and Ohio, m was assumed to be constant 
over time. Seven sets of allele frequen- 
cies ( R® R^, R^ and r of the Rhesus blood 
types; P and I® of the ABO blood 
groups; and T/t of the taste response 
to phenylthiocarbamide ) were used to 
obtain independent estimates of m. The 
values of m ( in order of the genes listed 
above) were: .036, .029, .041, and .028 
for the Rhesus factors; .033 and .056 for 
the ABO blood groups; and .033 for the 
taste reaction. The estimate based on 
R®, which is rare in European and com- 
mon in African Negro populations, was 
considered the most reliable. From this 
value of m — .036, the accumulated 
amount of white admixture in the Amer- 
ican Negro of the United States is esti- 
mated to be 30.6 per cent. 

Some caution is needed in interpreting 
as evidence for gene flow any single- 
locus frequency found to be distributed 
in dines. Differences in selection inten- 
sity may also account for smooth geo- 
graphical gradients in gene frequencies. 
Wlien dines are actually reflections of 
gene flow, the gene frequencies of sev- 
eral loci should show similar dine distri- 
bution when the migrating and the re- 
ceiving populations differ with regard to 
those frequencies. Additional informa- 
tion on gene flow is to be found in Bird- 
seU (1950, 1953) and Glass (1954). 

Selection 

Selection can be defined to include in 
an exhaustive way all systematic modes 
of change in gene frequency which do 
not involve mutation or gene flow. Al- 
though gene flow could be regarded as 
a form of intergroup selection, we will 
here restrict selection to its within-popu- 


lation action. Selection occurs when in- 
dividuals of one generation are differ- 
entially represented by offspring in later 
generations. In demographic terms, fam- 
ily size is the ultimate measure of selec- 
tion. Differences in rates of reaching 
maturity, mating, fecundity, mortality, 
and emigration control differences in 
selection. 

The general formula for systematic 
selection pressure is 

A?c= dqcfdt= (Wc—W) /W 

where Wc is the selective value of the 
gene in question ( weighted for the fre- 
quencies and selective values for all 
genotypes) and W = SWi^i is the mean 
selective value for the population as a 
whole (Wright, 1949). 

Selection can change gene frequencies 
only when different genotypes contrib- 
ute different numbers of progeny to fu- 
ture generations. Much ongoing selec- 
tion in human populations maintains 
genetic equlibrium by eliminating dele- 
terious mutants or by keeping up sys- 
tems of balanced polymorphism ( see the 
section on hemoglobin varieties below ) . 
Unlike mutation or gene flow, selection 
is inoperative for gene frequencies of 
zero or unity. Selection is the most im- 
portant condition for cumulative change 
in gene frequencies, i.e., for evolution, 
but it works only on variation provided 
by mutation and gene flow. 

An illustration of the effects of differ- 
ential fertility and survival on total selec- 
tion intensity in a small human popula- 
tion can be obtained by counting the 
number of descendants of some initial 
generation. Table 70 presents data on 
the number of descendants of the twen- 
ty-nine “Founders” of the Ramah Nav- 
aho population. The count was made 
over paternal and maternal lines of de- 
scent through four generations. The 
number of descendants is greater than 
twice the number of offspring in the four 
generations because lines of descent in- 
clude parts of inbreeding loops. Not all 
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of the sibships of the fourth descendant 
generation are completed. 

The “Founder” with the largest num- 
ber of descendants accounts for 14.18 
per cent of the total. Six “Founders” 
(20.69 per cent) account for more than 
half (52.68 per cent), and fifteen (51.72 
per cent) account for 86.45 per cent; the 
fourteen least prolific lines of descent 
(48.28 per cent) account for only 13.56 
per cent of the descendants over four 
generations. These general results differ 
very little when the incomplete fourth 


the total selection intensity, 7, can be 
separated into components associated 
with mortality, Im, and differential fer- 
tility, If: 

7 = 7n.+ !//>.(//), 

where 

^m= V^/x^ = p^/p^,2indl^ = 

where V;^ is the variance in mortality, 
V/ that in fertility, and is the mean 
number of births per fertile individual. 
The index of total selection gives the 


TABLE 70 


Number of Descendants of Ramah Navaho “Founders” by 
Descending Order of Number of Descendants 




DKSC’LNDANT’b 

Ofnfration 


Total 

Pp'HC’FNTAGK 

Cumulative 

Rank 

1 

2 

3 

4 

Dfscendants 

OK Total 

Plhcfntagic 

1 

9 

66 

230 

tot) 

411 

14 18 

14 18 

2 

23 

107 

123 

57 

310 

10 69 

24 87 

3 

12 

71 

162 

46 

291 

10 (H 

34 91 

4 

4 

30 

83 

86 

203 

7 (K) 

41 91 

5 

8 

40 

60 

58 

166 

5 73 

47 (y\ 

6 

8 

67 

66 

5 

146 

5 04 

52 68 

7 

21 

53 

57 

11 

142 

4 90 

57 58 

8 

12 

35 

79 

5 

131 

4 52 

62 10 

9. 

2 

21 

42 

65 

130 

4 48 

()6 58 

10 

8 

63 

53 

5 

129 

4 45 

71 03 

11 

6 

17 

50 

37 

110 

3 79 

74 82 

12. 

6 

32 

68 


nX) 

3 66 

78 48 

13 

8 

32 

57 


97 

3 34 

81 82 

14 

12 

35 

30 


77 

2 66 

84 48 

15 

7 

16 

34 


57 

1 97 

86 45 

16-29 . 

37 

108 

182 

66 

393 

13 56 

UK) 01 

Totals 

183 

793 

1376 

547 

2899 

UK) 01 

100 01 


generation is excluded from the summa- 
tions. 

Despite man’s low fertility, selection 
can be fairly intense, if only to maintain 
the genetic status quo. All populations 
experience considerable mortality before 
and during the reproductive period. 
Crow (1958) suggests that total selec- 
tion intensity in man is best measured 
by the ratio of the variance in number of 
progeny ( V ) to the square of the mean 
number of progeny (x^), where parents 
and offspring are counted at the same 
point in the life cycle, e.g., at birth. As- 
suming pa individuals counted at birth 
die prematurely, and ps— (I — pa) 
survive until maturity and have i births 
(i = [) 1 2 ^ Crow has shown that 


maximum change by selection; tlie actu- 
al change in a character would depend 
also on its heritabiJity and coiTclation 
with fitness. 

Crow givc's some numerical examples 
of the total intensity of selection based 
on United States census data for 1910 
and 1950 (Table 71 ). The birth distribu- 
tions are based on children ever born to 
women who were of age forty-five to 
forty-nine in the census year. Corrections 
were not made for pooling of offspring 
in the higher parities or for women who 
died after having one or more children. 
The hypothetical mortality values were 
chosen to approximate the total mortal- 
ity of women from birth to the end of 
the child-bearing period for 1957 (10 
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per cent), during the lifetime of women 
who were forty-five to forty-nine in 1950 
(30 per cent) and during that of women 
who were forty-five to forty-nine in 1910 
(50 per cent). 

Comparison of rows 2 and 6 shows 
a drop in total intensity of selection from 
2.6 to 2.1 (about 20 per cent) in a forty- 
year period. The component of selection 
due to diflFerential fertility increased 
during this period. Despite a drop in 
fertility rates from 3.9 to 2.3 children 
per woman (including unmarried), the 
pattern of marriages and births was such 
as to enlarge the component due to dif- 
ferential fertility. Comparison of the 


total intensity of selection compares 
favorably with that of United States 
whites. 

Although no area of human popula- 
tion genetics has a surplus of empirical 
data, the available knowledge for sys- 
tems of mating and population size, mu- 
tation, gene flow, and genetic drift is 
well advanced when viewed in the light 
of the virtual absence of good data on 
selection (Neel, 1958). A number of 
cases are known where the selective ad- 
vantage of a particular genotype is zero 
or near zero ( infantile amaurotic idiocy, 
retinoblastoma without surgical inter- 
vention) or comparatively low (hemo- 


TABLE 71 

Selection Intensities in the United States and 
Ram AH Navaho Populations* 


Population 

Hypothetical 

Mortality, 

Percentage 

(1) U.S., 1950 births 

10 

(2) 

30 

(3) . . 

50 

(4) U.S., 1910 births 

10 

(5) 

30 

(6) . . 

50 

(7) Ramali Navaho 

27 


Slllction Intensity 


Mortality 

Fertility 

If/P» 

Total 

0 111 

1 143 

1 270 

1 381 

0 429 

1 143 

1 633 

2 062 

1 000 

1.143 

2 286 

3 286 

0 111 

0 784 

0 871 

0 982 

0 429 

0 784 

1 120 

1 549 

1 000 

0 784 

1 568 

2 568 

0 374 

1 572 

2 159 

2 533 


* See text for explanation, United States values from Crow (1957). 


columns for the total and that for pre- 
mature mortality alone indicates that 
with relatively low death rates differ- 
ential postnatal mortality contributes 
only a small part to total intensity of 
selection. 

The bottom of Table 71 gives data for 
the Ramah Navaho population. The 
mean (2.10) and variance (11.18) in 
number of progeny were determined for 
the last lOiO women in the population 
who were born before 1910 and who 
survived into the reproductive period. 
The actual pre-reproductive mortality 
in this population was probably higher 
than 27 per cent. Although the economic 
status of the Navaho is depressed in 
comparison to that of the whites, their 
reproductive pattern is such that the 


phiUa, sickle cell anemia, or chondro- 
dystrophy ) —each of these lists could be 
increased by about two dozen— but these 
abnormalities are rare in all populations. 
We have practically no reliable infor- 
mation on selective values for the more 
common genotypes in man. Unless some 
mechanism like balanced polymorphism 
is involved, we must suppose that the 
selective differentials for such characters 
will be relatively low, probably less than 
1 per cent, and thus extremely difficult 
to demonstrate statistically. The diffi- 
culty is further compounded because 
the selective act of reproduction involves 
the “whole child” and not single alleles 
alone. This is one reason why many 
physical anthropologists and human 
geneticists are skeptical about the em- 
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pirical bases of some of the demographic 
literature on population quality. Prob- 
ably investigations now under way will 
produce secure knowledge on selective 
diflFerentials in the three-allele system 
involving hemoglobins A, C, and S (see 
Neel, 1956, and the section on hemo- 
globin varieties below). 

Levine ( 1958 ) has presented the first 
information on selection in man where 
two independent loci are involved. He 
established that ABO incompatibility 
between the Rh negative mother and 
the Rh positive child diminishes the 
probability of isoimmunization and thus 
reduces the incidence of Rh hemolytic 
disease of the newborn. Among the ABO 
incompatible matings, the greatest pro- 
tection is found in matings in which the 
husband is AB, while in compatible mat- 
ings the least protection is observed in 
matings with AB mothers. The essential 
requirement for isoimmunization and 
hemolytic disease is that the Rh positive 
fetal red blood cells survive long enough 
in the maternal circulation to provide 
the antigenic stimulus. Only ABO com- 
patible blood is capable of surviving; 
groTip incompatible fetal red cells are 
destroyed by the maternal anti-A or 
anti-B substances before there is an op- 
portunity for the Rh positive red cells 
to be antigenic. 

Random Drift in Gene Frequencies 

The two genes which occupy each 
autosomal locus are a sample of the four 
genes in that locus in the two parents, 
in small populations gene frequencies 
may fluctuate from generation to gen- 
eration due to this sampling process. The 
action of random drift in gene frequen- 
cies, usually called ‘‘genetic drift,” may 
be illustrated by considering a human 
breeding population of two maintained 
by brother-sister mating. If we start with 
two heterozygous individuals, Aa and 
Aa, the frequency of A is 0.5 and that of 
a is 0.5. The next generation could have 


any of the six following compositions 
with the probabilities indicated: 


(iLNOTYPi:S 

rKOBADlI ITY 

GiNt ; 
A 

KRtgLtNCIES 

a 

AA, AA 

1/16 

1.00 

0 

AA. Aa 

1/4 

0.75 

0.25 

AA, aa 

1/8 

0.50 

0.50 

Aa, Aa 

1/4 

0.50 

0.50 

Aa, aa 

1/4 

0.25 

0.75 

aa, aa 

1/16 

0 

1.00 


111 a large number of such populations, 
random genetic drift would be expected 
to bring about loss of one allele and fixa- 
tion of the other in one-eighth of the 
cases, change in allelic frequencies in 
one-half, and no change in three-eighths. 

When the number of males and fe- 
males in the breeding population is 
equal, the ultimate rate of decrease in 
the proportion of heterozygotes ( 7/ ) is 
approximately 1 / ( 2A/ ) 1 / ( 4iV^ ) for 
small N, and 1/(2N + 1) or 1/(2N) for 
moderately large N. After a number of 
generations, heterozygosis will decrease 
at the constant proportion 1/(2N) per 
genc'iation. If we put 

dUjdt^ - (1/2 A ) // 

where i is the number of generations, we 
obtain 

77, - 77.r 

where Ho is the initial proportion of het- 
crozygotes and 77/ is the proportion 
after t generations (Li, 1955). An indi- 
cation of the time trend toward loss of 
one allele and fixation of the other due 
to random drift, in closed populations of 
various sizes where other modes of 
change are neglected, is given in Table 
72. Random drift in theory should not be 
neglected as a possible mode of change 
in gene frequencies in small, isolated 
breeding populations. And human 
breedirtg populations have been “large” 
only during a small fraction of the time 
that (anatomically) modem man has 
existed. Before the urban revolution with 
its reliance on trade and manufactures. 
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the upper size limit for local, largely 
endogamous agricultural groups seems 
to have been about 350 to 400. The world 
average for local population number for 
agricultural peoples was probably be- 
tween 100 and 150. The bands of hunters 
and food gatherers were usually much 
smaller, probably 50 to 100 (Linton, 
1936 ) . Throughout most of man s history 
the average size of Mendelian popula- 
tions has been much closer to 100 than 
to 1,000. 

Since random genetic drift is essen- 
tially an error term for the determinate 
evolutionary processes, it is diflBcult to 


erations” (age groups 1-27, 28-55, anc 
56 -f- years ) of the Dunker communit 
in Franklin County, Pennsylvania 
whose estimated efFective populatioi 
size was ninety. He found no evidence 
of random gene drift in the ABO an< 
Rh blood groups nor in the phenotype 
frequencies of mid-digital hair, ear lobe 
hyperextensibility of the thumb, anc 
diastema between the upper central in 
cisors. He interprets observed change 
between generations to indicate th< 
operation of drift in the case of the MP* 
blood types, relative length of the littL 
finger, and possibly handedness. 


TABLE 72 

Genetic Drift in a Closed, Random-bred Popui^ation of Size N 


Number of 

Number 


Generations 

OF Years 

A =50 

0. . . 

0 

.5(X) 

10. . 

200 

.343 

20. . 

400 

.281 

30. 

600 

.245 

40. 

800 

213 

50 

1000 

.186 

100. 

2(X)0 

.103 

200 

4000 

035 

300 

6000 

.013 

400 

8000 

.005 

500 . 

10000 

(K)2 

1250 

25000 

000001 


produce empirical demonstration of its 
operation in human populations. A num- 
ber of anthropologists have suggested 
that drift might account for local varia- 
tions in ABO and MN blood group gene 
frequencies (Boyd, 1950). LaughUn 
(1950) has shown that the ABO gene 
frecjuencies vary considerably among 
local Eskimo groups, whereas the ce- 
phalic index shows a gradient increasing 
from east to west. Since a trait controlled 
by multiple genes should be more stable 
under drift than one controlled by genes 
at a single locus, it is plausible to use 
drift as an explanatory factor for the ob- 
served distribution of the blood groups 
and selection for the distribution of head 
shape. 

Glass ( 1956 ) made an age-group anal- 
ysis of gene and phenotype frequencies 
for nine inherited traits in three “gen- 


Genf, Freoulncy 


A = 100 

A = 500 

A = 1000 

A = 50000 

.500 

.500 

.500 

500 

.393 

.450 

468 

.495 

.343 

.429 

450 

493 

.313 

.413 

441 

491 

.281 

.400 

429 

.490 

264 

.390 

.423 

.489 

.186 

.343 

390 

484 

.103 

.281 

343 

.478 

.060 

.245 

.313 

.473 

.035 

.213 

.281 

.468 

.021 

.186 

.269 

.465 

.0005 

.078 

.159 

444 


Hulse ( 1955) reports marked fluctua 
tions in ABO frequencies over four gen 
erations in the Tulalip, a small tribe o 
northwest coast Indians. Such change 
have not been found in successive gen 
erations of large populations, for ex 
ample, in a study of 2,000 consecutiv* 
London mothers and their infants ( Booi 
man, 1950). 

The relative importance of gene flov 
and genetic drift needs to be establishec 
separately for each particular popula 
tion and generation. Yet, in general, th( 
rates of gene flow are very often higl 
enough to prevent development of wid^ 
local variations by random drift ( Laskei 
1954). Man is now in a period of geneti( 
amalgamation. Table 73 gives some bas 
ic data for gene flow and drift in severa 
populations. 

Wright ( 1950) has shown that the dis 
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tribution, ((jf), of gene frequencies [q frequencies would drift to zero or unity 
+ ( ^ 9 ) ^ local breeding popula- —that local populations would become 

tion and qt (1 qt) for the total pop- homozygous for one allele to tlic exclu- 
ulation supplying migrants to the local sion of the other. If Nm is of the order 
population] is 0.05, genetic drift is an important agent 

- g) 4Nm(i-qt)- i making for differences in gene frequen- 
cies; if Nm is much larger than 5, ran- 
where N is the effective size of the local dom genetic drift is relatively unimpor- 
breeding unit, m is the rate of gene flow, tant. 
and the constant C is such that 

j i Distribution and Frequency of Hemo- 

' <l> iq) dq == \ globin Varieties in West Africa 

0 

. . 11 . It is a commonly accepted general 

and mutation and selection are neg- principle that cultural variables may be 
lected. If mutation and selection are not important codeterininants of gcographi- 
negligible, distribution and frequency of bio- 

(f) (q) = 1 logical variables in human populations. 

X (1 - 47 Vfm(, -,,)+«]- , Demographers in particular have 

^ ’ stressed this principle in recent publica- 

where s is the difference between selec- tions, and they have presented consider- 

TABLE 73 

Demograi^hic Data on ropiii.ATioN Size, Random Genetic: Drift, and 
Admixture in Some Smaix Populations* 

(Rough Estimates Are Marked with a Dagger) 

Rate of Ran- 
dom Cionttic 
Drift per 
(f« ncration 




FJfec'tive 

for a Gent' 

Percentage of 




Size of 

wilh Frc- 

Individuals 



Communit 3 ' 

Breeding 

ejuenry of 

Born 

Rate of 

Population 

Size 

Population 

0 S Per t ent 

Elsewhere 

Mixture 

Paracho, Michoacdn 

4593 

967 

±1 1 

34 9 

20 2 

Quiroga, Michoacan 

3161 

665 1 

1 4 

22 6 

22 6- 

Milla, Oaxaca 

2951 

621 1 

1 4 

19 Ot 

3 5- 

Tzintzuntzan, Michoacan 

1231 

259 1 

2 2 

11 8 

11 8 

'Jajiii 

1102 

232 1 

2 3 

29 4 

29 4 ■ 

Aguacate 

ni 

163 1 

2 8 

22 9 

22 9 

Panajachcl, Guatemala 

688- 780 

145-()4t 

2 8-2 9 

16 4 

5.2-- 

Ramah Navaho 

614-34 

1 29-33 t 

1 

4 9 

5 6 

Havasupai 

177 

39 

5 / 


7 5 16 2 

Australian aborigines 

100 15(K) 

20 7-316t 

2 0-7 8 


3 5-10 5 

Ranchos of Quiroga 

133 

28 1 

6 7 

10 3 

10 3t 

Camay ura, Brazil 

110 

23 1 

7 4 

11 8-13 6 

11 8-13 6t 


♦Source Lasker (195D 


tion in the local group and that of the able concrete data to illustrate inter- 
species population as a whole. social-cultural-psychological and 

Assuming a value for the gene fre- biological factors as determinants of 
quencies, the distribution for various various demographic rates, especially 
values of Nm may be found. In general, those non-biological factors having to 
if m is small relative to 1/4N, the dis- do with fertility (Lorimer et aL, 1954, 
tribution of gene frequencies in a local and the papers reprinted in Spengler 
breeding population is U-shaped, and and Duncan, 1956, chap. iii). These 
the probabihty is relatively high that demonstrations suffer from the fact that 
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the demographic variables, such as rates 
of birth or death, are themselves highly 
complex in the biological sense. Recent 
information on the distribution and fre- 
quency of hemoglobin varieties in native 
populations of West Africa allows us to 
make some plausible inferences on the 
eflFect of cultural variables on a simply 
inherited biological entity. 

Our example will have to do with nor- 
mal adult (A) and fetal (F) hemoglobin 
and with two varieties of abnormal 
hemoglobin called C and S (sickle cell 
hemoglobin). There is not space here to 
outline even briefly the multifold ways in 
which the varieties of human hemoglo- 
bin are studied. The subject is an excel- 
lent example of the unity of science in 
the sense that variation in hemoglobins 
is now being investigated in an inte- 
grated way from the molecular to tlie 
species and even biotic levels (see the 
reviews of Neel, 1956; Zuelzer et al., 
1956). 

About a dozen varieties of hemoglo- 
bin, each under simple genetic control, 
are known. Most of these, including A, 
C, and S, can be distinguished physically 
by differences in motility in an electro- 
phoretic field, indicating diflFerences in 
molecular structure. Biochemical in- 
vestigation shows that S differs from A 
by the substitution of a single amino 
acid in the globin part of the molecule. 
Genetical study finds that tliis biochemi- 
cal difference is controlled by a single 
autosomal gene which is an allele of the 
genes for hemoglobins A and C. Mor- 
phological observation shows that red 
blood cells containing S take on an elon- 
gated and sickle shape under reduced 
oxygen tension. Clinical genetical anal- 
ysis demonstrated that individuals 
homozygous for S develop a severe 
anemia, whereas those heterozygous for 
the gene do not develop anemia but are 
more susceptible to blackout in high- 
altitude flight than those homozygous 
for A. Field studies by hematologists and 
physical anthropologists establ^h that 


hemoglobin S is virtually absent from 
many human populations and fairly 
common in peoples indigenous to the 
area bounded by Italy on the northwest, 
India on the northeast, and Africa on the 
south. Malariologists find that hemoglo- 
bin S affords some protection against the 
killing forms of Plasmodium falciparum. 
Ecological studies indicate that the mos- 
quito which is the vector of this form of 
malaria does not live in the unbroken 
tropical forest, but rather in areas where 
man is the dominant large mammal and 
where agriculture is practiced. Finally, 
the cultural anthropologist can trace the 
genesis of this complex interrelationship 
between man, mosquito, and protozoan 
as a sequel to the introduction of iron 
tools for clearing the forest, the cultiva- 
tion of plants suitable for the tropical 
soils, and the formation of settled agri- 
cultural communities with high local 
population density compared to the low 
density of hunters and gatherers. 

The metabolic difference recognized 
as hemoglobin S is controlled by a single 
autosomal gene which we will symbolize 
as hgb^. This gene together with its nor- 
mal allele hgb^ provides three geno- 
types, all of which can be recognized 
pheno typically: 

Genotypes Thenotypes 

hgb^ hgb^ NoiTnal hemoglobin A 
hgb^ hgb^ Sickle cell trait; about 22-45 
per cent of the hemoglobin is 
S and the rest is A. 
hgb^ Sickle cell anemia; 80 per cent 
plus is of type S, the rest of 
type F. 

Hemoglobin C is controlled by a third 
allele, hgb^, at the same locus. These 
three alleles can occur two at a time, 
making a total of six different genotypes: 

hgb^ hgb^ Hemoglobin C trait; 25-39 
per cent C, the rest A. 
hgb^ hgb^ Hemoglobin C disease; a mild 
anemia with splenomegaly and 
increased target cells. 
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hgb^ hgb^ Hemoglobin C-Sickle Cell dis- 
ease; 50-67 per cent of type 
C, the remainder of type S; a 
milder anemia than sickle cell 
disease. 

In the following discussion, the geno- 
typic designations will be abbreviated 
to their superscripts: AA, AC, AS, CC, 
CS, and SS. 

Since the fertility of the homozygous 
sicklers (SS) in West Africa is essentially 
zero, in the absence of counterbalancing 
forces we would expect the population 
supply of S genes to be reduced by a 
proportion 9 - in each generation where 
q = the frequency of S and p 1 = ( 1 — 
q ) is the frequency of its normal allele. 
Yet more than 100 African populations 
are observed to have frequencies from 
20 to 30 per cent of sicklers ( Mourant, 
1954). This observation suggests that 
some force is acting to maintain the pop- 
ulation supply of genes for hemoglobin S 
even though these genes are definitely 
deleterious in the homozygous condition. 

At least three genetic mechanisms are 
known which in theory could account 
for the observed situation: recurrent 
mutation, mciotic drive, and balanced 
polymorphism due to a selective advan- 
tage of the heterozygotes. In theory, mu- 
tation could supply new sickle cell genes 
to the population at a rate sufficiently 
high to hold the gene frequencies in 
equilibrium and to maintain the heter- 
ozygote frequencies at the observed 
level. Three kinds of information argue 
against high recurrent mutation as an 
explanation: {a) the mutation rate re- 
quired ( about 10 “^ per gene per genera- 
tion) is much higher than estimated 
rates for known human genes ( Spuhler, 
1956); (b) unless one postulates highly 
different mutation rates for this locus in 
different populations, the absence of the 
sickle cell gene from hundreds of breed- 
ing populations, including some of Afri- 
can Negroes, would be difficult to ex- 
plain on the postulate of a high mutation 


rate for normal to sickle cell; ( c ) Vande- 
pitte et al. ( 1955 ) found a maximum mu- 
tation rate of 1.7 x 10~® in a study of 
233 families in the Belgian Congo, which 
is only one-tenth the rate required to 
maintain the observed frequency of 25 
per cent sickle cell trait in this popula- 
tion. 

Meiotic drive refers to a segregation 
ratio departing from 1:1 in the forma- 
tion or survival of gametes by heterozy- 
gous individuals ( Sandler and Novitski, 
1957). Although the phenomenon is well 
established in Drosophila and the house 
mouse, there is no evidence to support 
such an explanation in the case of hemo- 
globin S, and there is some evidence to 
the contraiy. 

Balanced polymorphism could explain 
the incidence of sickk^ cell trait in Afri- 
can populations if the heterozygotes had 
a selective advantage ( compared to the 
homozygous normals) sufficiently high 
to balance the loss of sickle genes 
through low reproductive fitness of the 
homozygous sickh rs. 

Two mechanisms are known to ac- 
count for the selective advantage of the 
heterozygotes for the sickle cell trait in 
areas where falciparum malaria is holo- 
endemic: (a) Allison (1954) has .shown 
that sicklers have a relative immunity 
to falciparum malaria compared to non- 
sicklcrs. Raper (1956) and others have 
shown that infant sicklers do not suffer 
from cerebral malaria and black water 
fever despite^ liigh parasite densities, 
while non-sicklcr infants do develop 
these killing forms of malaria and thus 
have higher mortality rates than the 
sicklers in the same environment, (b) 
A number of investigators ( Bruce- 
Chwatt, 1952) find that falciparum in- 
fections of the placenta are associated 
with higher abortion, stillbirth, and 
neonatal death rates. Livingstone 
( 1957) has suggested that if falciparum 
infections of the placenta did not devel- 
op to the same extent in sickling mothers 
as in non-sickling mothers, the former 
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should have a proportionally higher 
number of live-bom oflFspring, and mese 
a higher survival rate. 

Probably the two mechanisms of in- 
creased fertility and higher survival 
value of AS can account for the postu- 
lated increased fitness of the AS relative 
to AA. A small supply of gene S could 
become available in a population orig- 
inally through mutation or gene flow. 



Fig. 12.— Changes in the frequency of the 
sickle cell heterozygote ( AS ) in the adult popu- 
lation, with time. Fitness of the homozygotc 
(SS) =0, and that of the heterozygote (AS) 
= 1.26 compared to unity for (AA). (From 
Smitli, 1954.) 

Probably the latter mechanism would 
be tlie more common source for most 
local populations, since known rates of 
gene now are higher per generation than 
the most plausible estimates of the mu- 
tation rate A — > S, which is 10” to 10”® 
per gene per generation. Given such a 
supply, if we assume a selective advan- 
tage of 1.26 for AS relative to A A, and a 
fitness of zero for SS, the gene frequen- 
cies would approach an equilibrium 
value of about 40 per cent AS, as illus- 
trated in Figure 12, in about thirty-five 
generations, or about 700-900 years 
(Smith, 1954). 


As Livingstone has emphasized, the 
estimated selective advantage of AS can 
account for the observed frequencies of 
the sickle cell trait in West Africa where 
they are found in areas with holoen- 
demic falciparum malaria, but this phe- 
nomenon cannot account for the ob- 
served geographical distribution of S 
genes because areas with holoendemic 
falciparum malaria and low or zero fre- 
quencies of S are known. It turns out that 
the pockets of low frequency are in the 
right places in that we can make sense 
of the situation by reference to the an- 
thropological history of the populations 
that occupy the pockets. Before turning 
to these anthropological factors we need 
to outline the distribution of S in West 
Africa and to report a few details about 
the vector of falciparum malaria in this 
region. 

From the latitude of the Gambia River 
to the south, West Africa is characterized 
by hyper- or holoendemic malaria. In 
much of this area, the frequency of the 
gene for hemoglobin S is 0.15 or more 
(Fig. 13). Of course, this figure does not 
show the details of local variation in 
gene frequencies. There are some signifi- 
cant variations within tribes; the Fulani 
have frequencies from 0.08 to 0.25, and 
the Mandingo from 0.06 to 0.28. There is 
some indication of a north-south gradi- 
ent in frequencies with the higher values 
of S in the south. The distribution of 
falciparum malaria shows a similar gra- 
dient, and, in general, areas with hyper- 
or holoendemic malaria have 0.15 + of 
S. 

Yet in three small pockets, populations 
with rather low S frequencies (0-.02) 
are known: coastal Portuguese Guinea, 
eastern Liberia, and northern Ghana. 
Since the situation is complicated in 
northern Ghana by considerable fre- 
quencies of hemoglobin C, which like S 
seems to give some protection against 
malaria in heterozygous individuals, and 
since the relative fitness of the three 
additional genotypes involving C are not 
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known in detail, we will consider only 
coastal Portuguese Guinea and eastern 
Liberia. 

Anopheles gambiae is the most com- 
mon vector of malaria in West Africa. 
This mosquito does not live in the shady 
floors of the unbroken tropical forest; 
rather, it likes sunlight, breeds in ex- 
posed pools of water in areas cleared 
for agricultural purposes, and is at- 
tracted to the permanent habitations of 
the agriculturists, where it rests in the 
grass-thatched roofs. The ecology of A. 
garnbiae suggests that there is a relation 
between the incidence of hemoglobin S 
and the cultural practice of slash-and- 
burn agriculture in West Africa. The low 
human population density and the lack 
of suitable breeding places for this par- 
ticular mosquito prevent malaria from 
reaching holoendemic status in virgin 
tropical forests inhabited by peoples 
with a hunting and gathering economy. 


The frequency of S is not closely cor- 
related with linguistic affiliation— sug- 
gesting that linguistic diversification oc- 
curred before the introduction of the S 
gene. However, the pockets of low fre- 
quency in Portuguese Guinea and east- 
ern Liberia are occupied by peoples con- 
sidered on linguistic gioimds to be the 
earlier inhabitants of the area. This and 
other anthropological data sugg(\st that 
S was introduced into the western part 
of W(‘st Africa by migrants from the 
vicinity of the middle Nhger valley and 
then spread alcmg the Guinea coast. 
Livingstone (1958) has shown that the 
cultural factors responsible for the 
spread of S have' only rcecaitly reached 
the isolated groups of thc\se two pockets 
of low frequency and that tluTC has not 
yet been time for th(‘ frcHjuencies of S 
to reach ('qnilibrium through the action 
of s(‘lt‘ction in the malarial environment 



Fig. 13.-Distnbiiti()n of sickle cell trait (AS) in West African populations. (From Livingstone, 
1958.) 
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made possible by the introduction of 
agriculture. 

Both iron-working and agriculture 
were introduced into West Africa from 
Asia Minor via Egypt over several routes 
of diffusion. The first evidence of agri- 
culture in Africa is from the Fayum of 
Egypt at about 4000 b.c. Wheat and 
barley were the earliest principal crops 
in Egypt. Later, the cultivation of millet 
and sorghum spread through the Sudan 
but did not penetrate into the tropical 
rain forest, which was not exploited agri- 
culturally until after the spread of iron 
tools and the cultivation of tropical 
plants like rice, yams, and cassava. In 
the tropics the yield in calories per unit 
area of cultivation is about twice as 
great for yams as for millet and sorghum, 
and that of cassava is over three times as 
great. 

The archeokjgical evidence indicates 
that, at the time of introduction of agri- 
culture into Africa, Negro peoples with 
microlithic tools and a hunting-gather- 
ing economy were living around the 
fringes and, at places, in the middle of 
the Sahara, while most of South and East 
Africa was inhabited by Bushmen-like 
peoples. Tlie great spread of the Bantu 
peoples into these latter regions was 
postagricultural and well within the last 
two millenia. Rice culture, based on a 
native species, did not reach the pocket 
in Portuguese Guinea until about 600 
years ago. Intensive agriculture of the 
slash-and-bum type is considerably later 
in this area, and the clearing of the forest 
for farming is still in progress. 

There is a general correspondence in 
the dines for hemoglobin S and for yam 
agriculture in West Africa. Some peoples 
have low frequencies except where they 
come in contact with yam cultivators; 
the areas wdth established yam culture in 
the eastern Ivory Coast, southern Ghana, 
and Nigeria all have high frequencies 
of S. 

The food-producing revolution was 
an important event in man’s cultural and 


somatic evolution. Agriculture results in 
vast changes in man s non-human en- 
vironment as well as in the increase in 
population numbers due to a larger sup- 
ply of calories. Haldane (1949) has sug- 
gested that disease becomes an impor- 
tant evolutionary factor only in organ- 
isms with dense populations. Many hu- 
man populations with agriculture and 
high density possess considerable im- 
munity to measles, while hunting and 
gathering peoples with low densities do 
not. 

When agriculture spread in West 
Africa, the forests were cut and the 
fauna disrupted, with extinction or great 
reduction in numbers of especially the 
larger mammals. Elsewhere, there are a 
number of examples of the parasites of 
the larger animals adapting to man as a 
new host in the absence of the old ones, 
e.g., bubonic plague (Heisch, 1956). 
Most probably holoendemic malaria did 
not develop in West Africa until after 
tlie spread of agriculture. The anophe- 
line mosquito then became adapted to 
the environment modified by man, who 
became the most available blood meal 
for the mosquito and the host for P. 
falciparum. 

Now if the complex relationship be- 
tween parasite, host, and vector that 
characterizes holoendemic malaria could 
not develop in human populations living 
by hunting and gathering in unbroken 
tropical forests, the selective advantage 
of the individuals heterozygous for S 
would not hold, and the selective dis- 
advantage of the homozygote for S 
would tend to keep the population fre- 
quencies of S at a low level. And if, as 
Livingstone has postulated, the “pocket 
people” in Portuguese Guinea, eastern 
Liberia, and the western Ivory Coast are 
descendants of the aboriginal hunters 
and gatherers of the tropical forests, we 
have an explanation of their low fre- 
quencies of S in the relatively late spread 
of agriculture to these areas and in a 
lack of the conditions that give a selec- 
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tive advantage to the heterozygotes 
for S. 

DEMOGRAPHY AND MORPHOLOGICAL 
ANTHROPOLOGY 

Up to this point I have stressed the 
part of physical anthropology which em- 
phasizes a genetical point of view be- 
cause that part of physical anthropology 
has considerably more interest in the 
central subject matter of demography 
than does morphological anthropology. 
However, genetical anthropology is only 
one side of the larger subject. The con- 
cluding sections will outline two contri- 
butions of morphology to demography: 
the study of populations known only 
from skeletal remains and the compara- 
tive study of the duration of the stages 
of the ontogenetic cycle in primates. 

Demography of Skeletal Topulalions 

Some historical depth to our knowl- 
edge of the age and sex distributions of 
ancient populations, as well as some- 
thing about their morbidity, can be got- 
ten through the study of skeletal re- 
mains. Often archeological investigation 
can recover useful information on the 
cultural and ecological situation of such 
populations from the past. Of course, the 
probability of survival and archeological 
recovery vary greatly with locality and 
type of interment. But when skeletal re- 
mains are interpreted with caution, use- 
ful information on the ancient history 
of demographic vaiiablcs can be ob- 
tained. Sex can be determined with con- 
siderable accuracy on the adult skeleton. 
The older morphological methods may 
have an error as high as 15 per cent, but 
modern methods of discriminant analy- 
sis using multiple characters give a high 
degree of accuracy. Thieme and Schull 
(1957) have constructed a discriminant 
function using seven skeletal measure- 
ments which correctly classified sex in 
known material in 98.5 per cent of 198 
skeletons. Age can be determined on the 
skeleton with an error of about one year 


up to age twelve, about two or three 
years up to age forty, and about five 
years up to age sixty ( Stewart and Trot- 
ter, 1954). Age determinations on skele- 
tal material are thus of approximately 
the same accuracy as those obtained 
through interviews with living members 
of non-literate societies. 

There is space here to report only re- 
sults on life span (see Goldstein, 1953, 
for some other vital statistics based on 
skeletal material). All estimates of mean 
life span based on skeletons recovered 
by excavation are likely to be much too 
high because of lack of salvage of infant 
skeletons. Probably infant mortality was 
50 per cent or more in many primitive 
groups. Angel (quoted in Goldstein, 
1953) found that only 22 per cent of 
infant graves had skeletal fragments, as 
contrasted to about 90 per cent for 
adult graves, in Macedonian burials at 
Olynthus. 

Weidenreich (1939) identified some 
thirty-eight individuals among the fossil 
skeletal remains of Peking Man from the 
Lower Cave at Clioukoiiticn, a site oc- 
cupied during the Middle Pleistocene 
about 200,000 years ago. Fifteen of the 
thirty-eight were classified as children 
up to fourteen years of age. The age at 
death could be determined with some 
accuracy only on seven of the twenty- 
three adults. Of th(‘se, three* died before 
age thirty, three between forty and fifty, 
and one between fifty and sixty. Esti- 
mates of age in Pleistoc(‘ne horninids are 
apt to be too high because the various 
stages of physiological age probably oc- 
cur chronologically earlier than in mod- 
ern man. 

Skeletal remains of seven individuals 
were recovered from the Upper Cave at 
Choukoutien, a site occupied during the 
Upper Pleistocene perhaps 25,000 years 
ago. Three of the seven individuals died 
before adulthood— one as a fetus or new- 
born, one about five years, and one be- 
tween fifteen and twenty years of age. 
Two of the adults, probably females. 
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were slightly over twenty, one was of a.d. 850-1700 was estimated by Gold- 
middle age, and one male was at least stein (1953) as 30.5 years on the basis 
sixty years at death (Weidenreich, 1939). of a study of 767 of their skeletons. 
The fragmentary evidence suggests that When corrected for non-recovery of in- 
an advanced age was seldom reached in fants, the mean age at death is reduced 
either the Sinanthropus or the Upper to about 24 years. About 25 per cent of 
Pleistocene Homo sapiens of northern males and 48 per cent of females died in 
China. the age period 20-34 years. Only 14 per 

In a study with more extensive mate- cent survived middle age, males seem- 
rial, Vallois (1937) determined the ap- ingly living longer than females. The 
proximate age at death in Neanderthal, Pueblo agriculturalists of New Mexico 
Upper Paleolithic, and Mesolithic socie- enjoyed a longer life span than these 
ties of Europe (Table 74). Of 187 indi- Texas food gatherers. The average Pecos 

TABLE 74 

Approximate A(iE at Death in Various Early Populations* 

PtR Cent Dying in Age Pfrtods 


Population 

Period 

Number 

0-14 

15-20 

21-40 

41-60 

61-r 

Neanderthal 

c. 100000 B C. 

20 

40 0 

15 0 

40 0 

5 0 


Upper Paleolithic, Europe. 

c. 30(KK) B.C. 

102 

24 5 

9 8 

53 9 

11 8 


Mesolithic, Europe 

c. 8000 B C. 

65 

30 8 

6 2 

58 5 

3.0 

1 5 

Bronze Age, lower Austria. 

c. 25(K) B.(\ 

273 

7 Of 

17 2 

39 9 

28 6 

7 3t 

Egyptians, Roma Period. 

c. 30 B C 

141 

19 9t 

14 2t 

39 7 

16 3 

9 9t 


* ^fter V.'illois Ciy ^7) with time pcriocls added Values marked with a dagger arc corrected from misprints by reference to 
the original data in Pearson (1902) and Kianz and Winkler (1936) 


viduals whose ages are determinable, 55 
per cent of the Neanderthal, 34 per cent 
of the Upper Paleolithic, and 37 per cent 
of the Mesolithic people died before 
reaching twenty years of age. 

Angel ( 1954) gives the following esti- 
mates of mean age at death in ancient 
Greeks dying at fifteen years or older 
over a time span of 5,000 years: 


Period 

Number 

Mean Age 

Pre-Greek (3500 b.c.) 

59 

31.3 

Middle Bronze 
(2000 B.c.) 

94 

34.9 

Mycenaean (1450 b.c.) 

167 

35.9 

Early Iron Age 
(1150 b.c.) 

110 

35.8 

Classical (680 b.c.) 

127 

40.8 

Hellenistic (300 b.c.) 

118 

40.4 

Imperial Roman 
(120 b.c.) 

81 

38.1 

Medieval (a.d. 600) 

78 

34.7 

Turkish (a.d. 1400) 

52 

31.3 

Romantic (a.d. 1750) 

233 

39.8 


Mean age at death of Indians living 
in present-day Texas during the period 


Indian lived to an age of 42.9 during the 
period a.d. 800-1700. 

Duration of Periods in the Primate 

Life Cycle 

The total human population today is 
something like 2700 million. According 
to Schultz (1948), it is doubtful that 
this figure is equaled by the total num- 
bers of all living non-human primates. 
The single species. Homo sapiens, exists 
in numbers in excess of the sum of all 
members of more than 500 other extant 
primate species. This fact is all the more 
spectacular if we consider the reproduc- 
tive potential of the non-human primates 
and the indications that most tropical 
regions could support much larger num- 
bers of these animals than now exist. 
Man has the longest period of fecundity 
of all primates, but he also has the long- 
est period between successive genera- 
tions because menarche is delayed to a 
much more advanced age in man than in 
other primates. The fertile period lasts 
about twenty-eight years in man, not 
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more than sixteen in the chimpanzee, 
and about seven years in the marmoset, 
a South American monkey. The average 
onset of fertility is in the seventeenth 
year in man, the ninth year in the chim- 
panzee, about the third year in the mar- 
moset. The age of onset of female fer- 
tility added to the gestation period 
together equal the minimum interval be- 
tween generations. This interval is about 
three years in marmosets, nine to ten 
years in chimpanzees, and about eight- 
een years in man. If we take as unity the 
maximum number of oflFspring where the 
sexes are bom in equal numbers to an 
initial human couple over a period of 


living animals, there exists among pri- 
mates a general evolutionary trend to 
increase the duration of tlie main periods 
of the life cycle. The evidence is pre- 
sented in Table 75, where the more 
primitive primates are placed early and 
the more advanced forms late in the list. 
In the great apes the gestation period 
is lengthened to at least thirty-four 
weeks, full growth is attained by the end 
of the eleventh year, and animals in tlieir 
third decade are senile. In man the du- 
ration of the prenatal period has changed 
little, if any, from that characteristic of 
the great apes, but the duration of the 
period of postnatal growth has almost 


TAHLK 75 

Average Duration oi- I’renatai. and Postnatal GR()\\Tn Plkiods 
AND 01* Life Span in Different Pkimaies* 


Primale 

Gc'.tation 

Menarchc 

Species 

(Weelvs^ 

(Years) 

Lemur 

18 

? 

Macaque 

24 

2 

Gibbon 

30 

8 5 

Orangutan 

39 

? 

Chimpanzee 

34 

8 8 

Gorilla 


9 

Man 

38 

13 7 


* SourLL* Schultz (19S6) 


forty-five years (the average age when 
female fertility ceases in man), the re- 
productive potential in the chimpanzee 
is about six times, and in the marmoset 
millions of times, greater than in man. 

Despite man’s relatively low repro- 
ductive potential, he represents the only 
primate species that has persistently in- 
creased in total numbers. Growth in 
numbers of a species is influenced by a 
complex interplay of ecological, physio- 
logical, pathological, psychological, and 
sociological factors. During the course of 
human evolution some of these factors 
have changed in a way wliich allowed a 
continual increase in human numbers 
despite the phylogenetic decrease in the 
human reproductive potential. 

Insofar as phylogenetic information 
can be deduced from observations on 


Eniption of 

('Dtnpli’lion 


First and La‘-t 

of (leiM'i.tl 

L>l( 

Permanent Teeth 

tirowth 

Span 

(Years) 

( W ars) 

(Years) 

> 

3 

11 

1 8- () 4 

7 

24 

? • 8 5 

<> 

30 

3 5- 9 8 

11 

30 

2 9-10 2 

11 

35 

3 -10 5 

11 


6 2-20 5 

20 

75 


doubled, and the tc^tal life span has more 
than doubled. Man is not unique with 
regard to the gestation period, but he is 
specialized in the marked elongation of 
the period of postnatal growth and the 
long postponement of the onset of senil- 
ity. These liuinan specializations are ex- 
tremes of trends found to lesser degrees 
in the evolutionary history of other pri- 
mates (Schultz, 1956). 

Man, then, is not much different from 
the other primates, especially the an- 
thropoid apes, in the general sequence 
of events from conception to birth. After 
birth, the ontogenetic pattern in man 
differs markedly from the situation in all 
non-human primates, but differs in a di- 
rection forecast by the general trend of 
primate evolution. I would guess that 
this elongation of the life periods after 
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birth in man is a consequence of somatic 
adaptation to the acquisition of culture. 
Culture is a biological adaptation with 
a non-genetic mode of inheritance de- 
pending on symbolic contact rather than 
fusion of gametes. It has greatly supple- 
mented somatic evolution. In all known 
human societies individuals participate 
in social systems whose members repre- 
sent more than single nuclear families. 
No human family is a self-sufficient sys- 
tem of social action. All known non-hu- 
man families are self-sufficient systems 
of action. It may be assumed that the 
genetic factors controlling the ontoge- 
netic cycle in man have modified 
through selection to man’s human en- 
vironment. 
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31. Genetics and Demography' 
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Linked by a concern with the dy- 
namics and variable stratifications of 
human populations, the descriptive 
science of demography and the bio- 
logical discipline of human genetics 
meet on common ground. Their mutual 
interests lie in the physical and mental 
characteristics that cause men to strive 
and create, to maintain health or suc- 
cumb to adversity, to choose a proper 
mate, to work, to reproduce and grow 
old, to die in harness or in the feeble 
shadows of retirement. There are bio- 
logical foundations for each of these 
functions, and all of them are geneti- 
cally controlled. 

While the primary objective of de- 
mographic research is to furnish an in- 
ventory of quantitative and qualitative 
population changes, the aim of genetic 
studies is to search for the basic causes. 
The changing composition of popula- 
tions and the various modes of inter- 
action with physical and social sur- 
roundings depend on detcmiining basic 
factors which, in turn, follow certain 
laws. Some of these underlying princi- 
ples are elementary, others are highly 
complex. A few are still the subject of 
much hypothetical controversy. With 
the science of human genetics less than 
sixty years old and its oflEshoot of pop- 
ulation genetics barely t\\mscorc, a 
wealth of data has nevertheless been 
produced for man’s study of himself 
and his origins. 

1 The assistance of Dr. Arnold Kaplan in pre- 
paring the bibliographical material of this chap- 
ter and the most helpful advice of our statisti- 
cal consultant, Professor W. Edwards Deming, 
are gratefully acknowledged. 


An attempt will be made here to re- 
view the results of statistical and ex- 
perimental studies, their clinical and 
biological correlates, and the theoreti- 
cal and practical principles of genetics 
as reflected in the demography of the 
present and of the future. 

GENEltAL GENETIC PRINCIPLES 

The modern theory of genetics, 
which is basic for a biological approach 
to human populations, began with 
Gregor Mendels report on his garden 
pea experiments beiore the Briinn Nat- 
ural Science Society in February, 1865. 
His observations of the “unblended” 
separation and subsequemt recombina- 
tion of stable genetic units, confirmed 
in 1900, led to the first description of 
populations in mathematical terms— 
frequency and distribution of types on 
a genetic basis. Stimulated by advances 
in cellular biology, biophysics, and 
clinical medicine, and reinforced by 
painstaking experiments with lower or- 
ganisms, the development of genetics 
merged with that of the theory of evo- 
lution. Since then, genetic progress has 
been steadily directed toward present- 
ing ever more precise explanations of 
early experi mental data, in tenns of 
the biochemically-oriented chromosome 
theory. 

As originally formulated, Mendel’s 
conclusions were strictly statistical in 
nature. Variations observed in the off- 
spring of certain matings were counted 
in relation to such individual charac- 
teristics as shape and color. Deriving a 
number of general principles from 
these statistics, the Austrian biologist 
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inferred that single characters behaved 
as if determined by paired particles 
(later called genes) in the germ plasm. 
Of the two members of a pair that join 
to form the zygote ( one-celled stage of 
the new individual), one is derived 
from the father (male germ cell) and 
the other from the mother (female 
germ cell). When new germ cells are 
formed by the matured individual, the 
paired members separate again, with- 
out having had a chance to influence 
each other or to enter the same germ 
cell. This basic phenomenon is known 
as the law of segregation. The mem- 
bers of a pair of genes— assumed to be 
specific nucleoprotein molecules lo- 
cated on ribbon-like chromosomes in 
the nucleus of a cell— are called alleles, 

A person is a homozygote for a par- 
ticular gene, and certain to show its 
characteristics under proper environ- 
mental conditions, if he receives that 
gene from both parents. A heterozy- 
gote (hybrid) originates when the 
given gene is received from only one 
parent, and a different one at the cor- 
responding locus from the other par- 
ent. 

In some cases, the Mendelian trait 
displayed by the heterozygous individ- 
ual will be intermediate between the 
traits represented by homozygotes. In 
others, the possession of only one 
member of a gene pair suffices to pro- 
duce the trait (dominant), while its 
partner remains unexpressed (reces- 
sive). Homozygousness is necessary for 
the expression of a recessive trait in 
the individiiars appearance ( pheno- 
type), as heterozygousness merely al- 
lows the gene to remain part of the in- 
dividual’s genic formula (genotype), 
which will be transmitted to the off- 
spring. 

Discovery of the chromosomes in the 
cell nucleus (Waldeyer, 1888) took 
place in the thirty-four-year interval 
during which Mendels findings re- 
mained unnoticed. These thread-like 


bodies with a peculiar staining reac- 
tion were seen to divide in the process 
of ordinary cell division and be redis- 
tributed as exact duplicates, with each 
germ cell receiving half the parental 
chromosome structure. This mode of 
behavior was consistent with Mendel’s 
experimental data, making it possible 
to combine knowledge derived from 
breeding experiments with the micro- 
scopic study of cells and chromosomes 
(cytogenetics) . 

In this context, the construct of 
genes emerged as a set of microscop- 
ically invisible particles strung like 
beads along the chromosome. More 
precisely, genes may be thought of as 
clearly differentiated regions ( loci ) 
that preserve their identity, produce 
specific effects, and are capable of du- 
plicating themselves. In chemical 
terms, they seem to consist of nucleo- 
protcins with the property of self-du- 
plication (Beadle, 1955; McElroy and 
Glass, 1957, p. 6). 

Combined chromosome and gene 
analyses yielded an enormous body of 
data, including Morgan’s early chro- 
mosome maps in the fruit fly (1919). 
Before long, the new science of genet- 
ics was expected to explain a variety of 
phenomena in human populations. 
Ideally, its major goals may be de- 
scribed as follows: (1) prediction of 
the potentialities of the offspring in any 
given marriage; (2) prediction of fu- 
ture population trends on the basis of 
more or less detailed information about 
the present composition of a popula- 
tion and the matings contracted with- 
in it; (3) exploration of the phenom- 
ena of variation, species formation, and 
evolution, as well as the specific mech- 
anisms whereby those genes producing 
pathological changes are brought into 
play and may be accessible to thera- 
peutic influence. 

In the crucial area of genetic 
changes, both evolutional and patho- 
logical, the phenomenon of mutation 
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holds one of the key positions. The en- 
suing change in the germ plasm may 
occur either spontaneously and with 
predictable frequency or reactively in 
response to ionizing radiation ( Muller, 
1927) or other mutagenic agents. Ei- 
ther way, the change is transmitted to 
the next generation via the germ cells. 

Depending on whether the affected 
chromosomal portion or point is al- 
tered to a greater or lesser extent— 
chemically or structurally in the form 
of a deletion, duplication, inversion, or 
translocation— the cflFect may be ex- 
tremely deleterious (lethal) or mod- 
erately severe or slight and only de- 
tectable statistically in large popula- 
tions by a change in certain health and 
survival values. Other types of varia- 
tion may result from the rcassortment 
of parental genes in the process of fer- 
tilization (recombination) or may be 
environmentally produced and so mod- 
ify only the phenotype, in the sense of 
Goldschmidt’s non-hereditary pheno- 
copies (1938, p. 7). 

Where a single mutant gene is po- 
tent enough to express itself distinctly 
against a vast number of other genetic 
background factors, its phenotypical 
effect will tend to be pathological. In 
this single-factor type of inheritance, 
the distribution between the sexes of a 
dominant or recessive gene is usually 
equal (autosomal). Exceptions are due 
to the effect of genes transmitted on 
the sex chromosomes (XX in females, 
XY in males). In recessive X-borne 
conditions males are more frequently 
affected than females, while Y-borne 
traits such as webbed toes can occur 
only in males. 

Characterized by transmission in the 
direct line of descent and by inherit- 
ance from one parent, simple dominant 
traits tend to be rare (self-eliminating) 
and incompletely expressed. They re- 
quire only one member of a gene pair 
(heterozygousness) and are easily 
studied in pedigrees (Fig. 14, fl). Since 


most affected persons are heterozy- 
gotes, tlie distinguishing feature of the 
dominant mode of inheritance is “once 
free, free forever,” a fact which has 
both clinical and social significance 
(selection pressure). Unions between 
two afflicted persons are most unlike- 
ly, and, for the same reason, a negligi- 
ble role is played by consanguineous 
marriages. 

Simple recessive traits, expressed 
only by homozygotes, require inherit- 
ance from both parents, who are fre- 
quently phenotypical ly unaffected (het- 
erozygotes), as assumed in Figure 
14, b. No parent, whether heterozygous 
or homozygous for such a trait (Fig. 
14, c), can possibly have an affected 
child (homozygote) unless he marries 
another carrier of the given gene (Fig. 
14, d). Consanguineous marriages are 
apt to increase the chances of this type 
of mating, especially in the case of a 
relatively rare and severe disorder. 
Transmission along collateral, rather 
than direct lines of descent is the nilc. 

Since many human traits are known 
to be rccessivcj, it is a mistake to accept 
the verdict of an “inherited” disorder 
only where the symptoms are clinical- 
ly traceable to one of the direct ances- 
tors of the patient. Conversely, the 
family background of a child that has 
a healthy father with normal family 
history but a mother afflicted with a 
severe recessive condition should not 
be regarded as “alarmingly poor” mere- 
ly because of an unusual accumulation 
of affected persons among the moth- 
er’s relatives. Wliether she has one, 
two, or tw(*nty-seven disordered uncles 
and aunts, the mother cannot be more 
than a homozygotc. Genetically, it 
would be worse for the child if both 
parents were heterozygous carriers due 
to the presence of one affected uncle 
on each side. The prospects for a 
child’s health cannot be statistically 
determined by counting the number of 
identifiable carriers of a trait in a par- 



762 


The Study of Population 


ticiilar family, although such timeworn 
misconceptions still appear all too 
often in the medical and demographic 
literature. 

For statistical purposes it is impor- 
tant to understand that many mutant 
genes in man do not conform to sim- 
ple schemes of single-factor inherit- 
ance. A gene does not directly produce 
a given trait. It merely sets in motion 


press itself mildly in a heterozygote 
whose corresponding factor for health 
is only incompletely dominant. Such 
modifications are of practical signif- 
icance, since they may lead to new 
techniques for the detection of car- 
riers. 

Subsidiary genes, which cause quan- 
titative changes in the expression of a 
major mutant gene, are referred to as 



g AFFECTED HETEROZYGOTE (DOMINANT) 

S HETEROZYGOUS CARRIER (RECESSIVE) 

■ A'^FECTED HOMOZYGOTE (RECESSIVE) 

Fig. 14.— Single-factor inheritance, dominant and recessive 


a chain reaction which may be modi- 
fied by environmental factors (pre- 
natal or postnatal), as well as by the 
action of other genes, before culminat- 
ing in the production of the trait. 
Hence a certain gene effect may vary 
from complete expression to no appar- 
ent expression, and there may be some 
genes that are neither strictly dominant 
nor strictly recessive but somewhere in 
between {incomplete dominance or 
rccessiveness ) . While a dominant trait 
may not be manifested by every hetero- 
zygote, a recessive gene tends to ex- 


modifier genes if they contribute to the 
variable expressivity of a trait. Al- 
though generally difficult to identify, 
they are called suppressor genes if they 
are responsible for ineomplete pene- 
trance of the main gene. The failure of 
a major mutant gene to be expressed 
at all (lack of penetrance) can be de- 
termined by studying populations 
known to be homozygous for the given 
trait, i.e., children of two affected par- 
ents or one-egg cotwins of affected per- 
sons. The extent to which either group 
falls short of an expected manifestation 
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rate of 100 per cent represents the de- 
gree of incompleteness of the gene’s 
penetrance. 

When it comes to personality varia- 
tions showing numerous small grada- 
tions in a population within the range 
of normalcy, a genetic analysis is fur- 
ther complicated by the fact that cer- 
tain traits are determined by the inter- 
action of several or many genes. In this 
multi-factor type of inheritance, cumu- 


and 182 centimeters as medium-height, 
and diose between 182 and 192 centi- 
meters as tall. The range of environ- 
mentally produced variations is marked 
by two broken lines, while the geneti- 
cally determined height potentials are 
indicated by a straight line. Sex-spe- 
cific height differences are disregarded 
in the diagram, which shows only the 
growth potentials of the children of 
two medium-height parents. 



Fic. 15.— Multifactor type of inheritance (stature) 


lative contributions are made by an as- 
sortment of genes which individually 
produce only minor effects. These 
polygenes'* (Mather, 1949, p. 7) are 
neither dominant nor recessive but ‘ m- 
terinediate” in their additive effect. 
Figure 15 illustrates tlie expected dis- 
tribution of polygenically controlled 
height variations in a population in 
which nonnal stature differences vary 
from 152 to 192 centimeters ( Kall- 
mann, 1953, p. 49). 

Within this range, persons between 
152 and 162 centimeters have been 
classified as short, those between 162 


Medium height results from matings 
between tall and short persons, since 
the height of the offspring tends to be 
intermediate between the height of the 
two parents. Similarly, the children of 
short parents will be short, and the 
children of tall parents will be tall. In 
matings between two medium -height 
parents, however, the children are ex- 
pected, to be short, medium, and tall 
(1:2:1), since they receive in varying 
combinations the multiple genes pro- 
ducing shortness, medium height, and 
tallness. 

In an intermarrying population, with 
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random mating and all varieties of mul- 
tiple genes for body size, the distribu- 
tion of the resultant crosses can be 
plotted in a bell-shaped curve showing 
variations from the lowest to the high- 
est grades, with a majority of medium- 
height persons and with the tallest and 
smallest persons the least numerous. 
Some extremely short persons may ap- 
proach a pathological degree of dwarf- 
ism, usually produced by a major mu- 
tant gene or a non-hereditary hormonal 
disturbance, but genetically they would 
be as much a part of the general popu- 
lation as those who are in the upper 
section of the general distribution 
curve for height. Other polygenically 
determined traits are intelligence, the 
capacity for longevity, and variable re- 
sistance to selective types of infectious 
disease (Kallmann, 1953, p. 156). 

As to the genes contributing to the 
production of any of these traits, it is 
axiomatic that their total effect is not 
expected to be in the pathological 
range unless one of them is altered ei- 
ther in chemical composition or chro- 
mosomal position {mutation). Accord- 
ing to classical genetic theory, a gene 
may produce different effects depend- 
ing upon its location on the chromo- 
some (position effect) or it may exert 
different effects upon various organs 
from one and the same location (pleio- 
iropic effect). Positional changes may 
subject the gene to different cytoplas- 
mic influences or make it necessary for 
the gene to express itself in different 
linkage groups. The effect of a major 
mutant gene may also be simulated by 
a chromosomal aberration (super- 
vene ) . 

The action of single genes with a 
distinguishable normal or pathological 
effect is not an independent entity but 
rather “a unified action of a field type 
which results in a hierarchical order of 
not strictly delimited fields” (Gold- 
schmidt, 1955, p. 192). In addition, ev- 
ery gene may undergo a number of mu- 


tational changes, although only two of 
these mutants (present in a popula- 
tion) can form a pair occupying a cer- 
tain position on a particular chromo- 
some in any one individual. A good 
example of such a series of multiple 
alleles is represented by the blood 
groups. 

The occurrence of a rearranged pair- 
ing of four allelic genes in the offspring 
of two heterozygous parents (position 
pseudo-allelism) is still a disputed top- 
ic ( Lewis, 1955 ) . The phenomenon 
may be regarded as a transitional stage 
in the evolution of new genes or as ev- 
idence for the theory of chromosomal 
hierarchy. 

Taken as a whole, this array of genet- 
ic mechanisms, consonant with the 
basic theory of organic inheritance, 
constitutes a body of knowledge which 
is one of the landmarks of those mod- 
ern sciences concerned with variations 
of health in populations. While insuf- 
ficient to explain the total range of de- 
mographic variants without the com- 
plex concepts of adaptation and selec- 
tion (discussed elsewhere), the given 
phenomena are indispensable for an 
understanding of a multitude of popu- 
lation data. 

The genc-specific foundation of hu- 
man health has so many and such far- 
reaching ramifications that no essential 
biological or demographic parameter 
can be considered independent of this 
vital influence, “although mutants 
which affect general features like 
growth, fertility, sterility and viability 
frequently cannot be isolated and lo- 
calized like the standard mutants of 
elementary Mendelism” (Goldschmidt, 
1955, p. 132). 

Ultimately, it is reasonable to expect 
that genetic theory will be sufficiently 
broadened to include within its scope 
those balanced interactions of normal 
human functions so closely related to 
demographic variables. When that time 
comes, it will be possible for the disci- 
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pline of genetics to make its contribu- 
tion not only t0 the analysis of rela- 
tively rare pathological traits but to all 
aspects of human existence. 

PRINCIPLES OF POPULATION 
GENETICS 

To be effective, an approach to the 
genetics of populations requires not 
only an understanding of general ge- 
netic principles but also a definition of 
“population" that is sufficiently precise 
for use in both demographic and ge- 
netic investigations. 

The main criterion for this purpose 
is the “intrabreeding” modality of a 
sexually reproducing species— a group 
of individuals tending to mate among 
each other (Strandskov, 1950). Hence 
the most inclusive Mendelian (intra- 
breeding) population is the species. 
Defined as “a reproductive community 
of individuals who share a common 
gene pool” (Dobzhansky, 1955), it 
serves as the investigative unit in pop- 
ulation genetics. In line with this de- 
scription, subspecies or races are “sub- 
ordinate Mendelian populations differ- 
ing in relative frequencies of genes or 
chromosomal structures, and usually 
also in external appearance and . . . 
physiological properties.” 

A particular gene pool consists of the 
sex cells contributed by all persons 
forming the population and can be de- 
scribed in terms of the percentage fre- 
quencies of the possible alleles at each 
of an estimated 10,000 loci. This gene 
frequency formula is known as the al- 
lelofijpe of the population. 

In the human species, other distin- 
guishing features of a population may 
be geographic, cultural, socioeconomic, 
ethnic, or psychological in nature. 
They tend to function as isolating fac- 
tors and may serve to define subpopu- 
lations, but from a biological stand- 
point they are secondary to the intra- 
breeding characteristic. Since subpop- 
ulations undergo continuous boundary 
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changes and are apt to overlap, their 
stratification exercises a definite effect 
on the genetic composition of the 
given population groups. 

The cornerstone^ of a methodical ap- 
proach to population genetics is a for- 
mula called the Haraij -Weinberg law 
(Hardy, 1908, Weinberg, 1908). It de- 
scribes the state of equilibrium that ex- 
ists in an ideal population, or, statisti- 
cally speaking, the “expected values” 
of the various genotypes, under the 
following conditions: random mating 
(panmixia), with every male having 
the same chance to mate with any fe- 
male; no selective advantage of one al- 
lele ov(‘r the others at any locus; and 
absence of mutations. Failure to fulfil 
any of these conditions is bound to in- 
terfere in various ways with tlu' equi- 
librium of a population. 

In a simplified version of an id(‘al 
state of equilibrium, we may consider 
a single locus with only two possible 
alleles, A and A'. If p is the frequency 
of A in the population's gene jk)o1, and 
(j that of A', the sum of p and q equals 
1. After one generation of random mat- 
ing, the offspring will be represented 
by the following expected values: 




SpeTmatozoa 



pA 

qA' 

Ova 

pA 

p-AA 

ptjA'A 


qA' 

pqAA' 

q-A'A' 


In this filial population, the expected 
proportion of individuals homozygous 
for A will be that of A' homozy- 
gotes and that of heterozygotes for 
the two alleles 2pq, according to 
the formula ( pA + qA' ) p-A- 
2pqAA' -f q-A'^, Confirming that the 
given genotypic proportions are in 
equilibrium and will be so redistrib- 
uted in all future generations, the gene 
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frequencies in this generation may be 
calculated as follows: 

Apt to appear in all sex cells of 
homozygotes as well as in half the sex 
cells of 2pq heterozygotes, the allele 
A will recur in the poportions p^ and 
pq. Since p + 9 equals 1, the total fre- 
quency of A will be p^ pq=: 
pip + q ) = p> Similarly, the frequency 
of A' will be pq q(q p) = 
q. With the gene frequencies in the 
first filial generation remaining un- 
changed, each succeeding generation 
will have the same gene frequencies 
and a distribution of genotypes accord- 
ing to the binomial expansion ex- 
plained before. 

The importance of the Hardy-Wein- 
berg law lies in the fact that the con- 
tinuation of intrapopulation variations 
from generation to generation is dem- 
onstrated as a corollary of the simplest 
Mendelian principles. A trend toward 
increasing uniformity, as would be ob- 
served either in a “blending” type of 
inheritance with a consequent reduc- 
tion of individual differences or in a 
non-sexiially reproducing species, is 
thus precluded. Lacking such a trend, 
the major causes of modifications in 
the expected generation-to-generation 
equilibrium are limited to assortative 
mating, undersized populations, and 
the phenomena of mutation and selec- 
tion. 

One type of modification takes place 
as a change in the relative proportions 
of homozygotes and heterozygotes and 
docs not affect the actual gene fre- 
quencies. Modifying the phenotypic 
composition of successive generations 
through interference with random mat- 
ing, such a change may be brought 
about by consanguineous marriage, as- 
soiiative mating, and the development 
of isolates. 

Since each of these phenomena may 
move toward two opposite poles, the 
following trends are to be considered: 
{a) an increase above the expected 


number of marriages among relatives 
(endogamy); (b) a decrease below 
the expected number of such marriages 
(exogamy); (c) an increase of mar- 
riages among people with the same 
traits (positive assortative mating); 
(d) resistance to marriage on the part 
of people with the same traits (nega- 
tive assortative mating); and (e) the 
formation of isolates; or (/) their grad- 
ual breakup. 

A tendency to increase the propor- 
tion of homozygotes and decrease that 
of hetcrozygotes results from inmar- 
riage and, to a lesser extent, from posi- 
tive assortative mating, the conse- 
quences of which may be either desir- 
able (intelligence, musical talent) or 
undesirable (deafness). As a rule, the 
increase in recessive phenotypes due 
to inmarriage will be noticeable only 
in the case of relatively rare conditions, 
thus limiting the untoward effect upon 
the total population of any single trait. 
Commonly found conditions are as 
likely to be encountered in unrelated 
persons as in related ones. It has been 
well established, however, that many 
deleterious traits are both recessive in 
inheritance and rare in appearance. 
Cousin marriages are therefore impor- 
tant from the standpoint of individual 
mating prospects and are usually dis- 
couraged by genetically-oriented mar- 
riage counselors. 

The demographic significance of iso- 
lates has been carefully studied by ge- 
neticists, particularly by Wahlund 
(1928), Wright (1943), and Dahlberg 
( 1948 ) . Defined as a randomly mating 
population group wherein an individ- 
ual can find his mate, an isolate may 
be formed for one or more of the fol- 
lowing reasons: (a) isolating geo- 
graphic factors; (h) social, religious, 
or ethnic qualities; and (c) similar se- 
vere afflictions such as total deafness 
from birth or early childhood. Accord- 
ingly, the make-up of such a popula- 
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tion group may be altered in one of the 
following three directions: 

1. In a small isolate, there will be an 


increased chance of two heterozygous 
carriers of recessive genes maiTying and 
producing homozygous offspring. An 
extreme example is that of an isolate 
constituted by persons with a common 
gene-specific defect. In the group of the 
deaf, the disorder in at least 50 per 
cent of the persons is of genetic origin. 

2. Even with random mating in a 
small population, the relative frequency 
of alleles will show chance variations 


of a stochastic nature (genetic drift) 
from generation to generation. Instead 
of complete equilibrium as specified by 
the Ilardy-Weinberg formula, there 
will be a tendency to fluctuations in 
gene frequencies despite the absence 
of mutative, selective, or assortativc 


mating influences. 

3. New patterns in industrialization, 
transportation, and migration an' re- 
sponsible lor the breakup of isolates. 
As a result, deleterious genes will be 
more widelv dispersed, since the pro- 
jiortion of heterozygous carriers will 
increase and that of homozygotes will 
dcx'reasc. Hence the immediate effect 


versely with the frequency of cousin 
marriages. 

In the absence of ecological factors 
favoring or restricting matings between 
relatives in an isolate, a trend toward 
its breakup is indicated by a decrease 
in cousin marriages. This trend may be 
partly offset by the operation of as- 
sortative mating, which leads to in- 
creased homozygosis. On the whole, 
the effect of an isolate’s br('akuj^ on 
the population's state of health is sup- 
posed to be beneficial, as was confirmed 
by the results of a rece'iit French study 
(Sutter and Tabah, 1954). Expected to 
reduce the frequency of rare traits as 
well as the contingencies of homozy- 
go.sis and sek'ctive emigration, the 
breakup in two French districts was 
.shown to have lesulted in lower infant 
mortality rates among the oflspring of 
non-consangiiineons matings than of 
consa n gui n cons on es . 

While the phenomena of isolates, as- 
sortative mating, and endogamy tend 
to change the proportions of homozy- 
gotes and heterozygotes in tlu' ideal 
Ilardy-Weinberg equilibrium and not 
the gene fiequcncies themselves, theo- 
retically the original proportions can 


is likely to be advantageous for the 
population. With a decline in homo- 
zygotes, however, vigorous selective 
factors will cease to operate, thus cre- 
ating a possible disadvantage for fu- 
ture generations. 

A simple method of estimating the 
size of an isolate (Dahlberg, 1948) is 
based on the assumption that within 
such a po]:)ulation group, whose mem- 
bers practice random mating, consan- 
guineous marriages will also take' place 
at random. Thus the frequency of cous- 
in marriages is expressed by the pro- 
portion of the average number of op- 
posite-sex cousins per individual (a 
constant depending on the mean fam- 
ily size) to the number of opposite-sex 
persons in the isolate. It follows, then, 
that the size of the isolate varies in- 


be re-established by a return to landom 
mating in an infinitely large popula- 
tion. Social factors, however, may j^rcN 
vent this revc'rsion. Mon'over, when- 
ever selection operates, it has a close 
relation to the hoinozygote-lu'terozy- 
gole balanc'C of the population and is 
apt to k'ad to gene ficcpiency changes— 
the distingui.shing feature of the sec- 
ond type of modification in an idc'al 
random-mating equilibrium. In addi- 
tion to selection, the mechanisms to be 
consich'red in this group include muta- 
tion. genetic drift, and migration (gene 
flow ) , 

Mutation rates in man have be(*n less 
intensively studied than those in lower 
organisms. They can be estimated in 
two different ways, yielding figures 
which are of the order of 1 in 10^ 
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(Neel, 1952). The first procedure, 
known as the direct method, is primari- 
ly applied to dominant mutations. It 
simply consists in counting the num- 
ber of affected children bom to normal 
parents in a given population. Among 
94,075 children born in Copenhagen, 
for instance, ten were found to be chon- 
drodystrophic dwarfs, eight of whom 
had no affected parents ( M0rch, 1941 ) . 
Thus there was one dwarf in 12,000 
births, yielding a mutation rate of one 
mutant allele per 24,000 loci, or about 
4 in 10"^, provided the condition is dom- 
inant and fully penetrant and involves 
only one locus. 

The indirect method rests on an im- 
portant hypothesis. As the reproductive 
rate is lowered in individuals affected 
by abnormal traits and as the frequency 
of the particular alleles decreases from 
one generation to another, this trend 
may be counterbalanced by constantly 
occurring rnutations—with a hypotheti- 
cal equilibrium as the result. In dom- 
inant traits, this equilibrium is ex- 
pressed by the following equation 
where u is the mutation rate, f is the 
reproductive fitness (frequency of ab- 
normal offspring born to affected per- 
sons compared to that of normal off- 
spring born to normal siblings), and x 
represents the frequency of the ab- 
normality: n = /2 (l~-f)x. 

For estimating the mutation rate of 
recessive genes, a modification of this 
formula is used. However, the results 
are cjiiestionable for two reasons: while 
the method assumes complete reces- 
sivencss, the heterozygote may either 
be mildly affected or possess some se- 
lective advantage, and while equilibri- 
um is assumed in all other respects, 
demographic factors may be at work 
in modcTii populations, tending to in- 
crease the proportion of heterozygotes 
through the breakup of isolates. 

In any case, mutations occur in man 
with calculable frequency and with 
definite effects upon the gene pool 


for future generations. Whether they 
change a chromosomal pattern or the 
chemical composition of a gene, their 
frequency has been shown in animal 
experiments to be increased by such 
agents as radiation, ultraviolet light, 
and certain chemicals. The implications 
of a possible similar increase in human 
populations form the basis for much 
current concern and investigative work. 
According to Neel (1952), mutation 
rates are known at present for a total 
of seventeen human traits, with an ap- 
proximate average frequency of 3:10''\ 

In an otherwise randomly mating 
population, it would take thousands of 
generations for the products of muta- 
tion alone to become noticeable. With 
m representing the mutation frequency 
per generation, the frequency of mu- 
tated genes at the end of n generations 
may be expressed as 1 — This 

quantity increases with n and shows 
that in an infinite number of genera- 
tions, and in the absence of specific 
adaptive effects, all genes will have 
mutated. 

In reality, of course, mutations tend 
to cause changes in adaptedness as well 
as in gene frequencies. In this process 
of adaptive change, individuals become 
subject to the action of selection, a 
phenomenon defined as “a differential 
contribution of alleles by one genera- 
tion to the succeeding one'' (Strand- 
skov, 1950). According to Wright 
(1949), selection may be mediated by 
differences in mating, fertility, and em- 
igration as well as in mortality, but its 
result will always consist in a predicta- 
ble change in gene frequency (other 
variables being equal). 

Since the ensuing genetic advantage 
or disadvantage is usually measured in 
terms of mean family size, the produc- 
tion of an increased number of offspring 
by individuals of a certain genetic 
constitution is called positive selection. 
By contrast, extreme negative selection 
is the elimination of a dominant trait 
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in one generation, with all aflEected per- 
sons dying without oflFspring. A similar 
result may be produced by a single 
recessive trait in the homozygotes. The 
frequency of such a gene in the nth 
generation will be r/[l + (n — 1 )r] (r 
being the initial gene frequency). At 
first, therefore, elimination of affected 
homozygotes will be rapid, but it will 
gradually slacken. The corresponding 
decrease in heterozygous carriers will 
be much slower. 

The attenuation of selection also re- 
tards its speed of action. As the dis- 
advantage of a mutated gene becomes 
less and less selective, other factors 
affecting gene frequency gain in im- 
portance. 

Further complications, especially 
from the standpoint of population dy- 
namics and demography, arise when 
general genetic aspects of fitness and 
adaptedness to the environment are 
considered, rather than the effect of 
one allele determining a unit character. 
A major problem is that of heterosis 
( heterozygous advantage ) where a het- 
erozygous carrier of a gene possesses 
a selective advantage over either type 
of homozygote. 

Other factors to be scrutinized as 
basic to demographic genetics are 
changing environmental features and 
the truism that the individual’s state of 
adaptedness is determined not by one 
gene-specific trait but by a balanced 
organization of many genes or chromo- 
somal structures. Finally, the action of 
selection may be affected by inbreed- 
ing, assortative mating, and isolate for- 
mation, since they alter the proportions 
of heterozygotes and homozygotes, and 
the pressure of new mutations may be 
exerted in the same or opposite di- 
rection. 

As to the flow of genes between two 
intermingling populations (migration), 
what it accomplishes in terms of the 
frequency of any gene is to yield a 
final frequency that is the weighted 
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mean of the two original frequencies. 
Since the frequency of homozygotes 
varies inversely with the square of pop- 
ulation size, the effect of such inter- 
mingling upon the population's pheno- 
typic composition duplicates that which 
results from the breakup of isolates. 
Demographic data on gene flow in re- 
lation to space and time were recently 
reviewed by Glass (1954), while the 
distinction between inter-isolatc dif- 
ferences due to gene How and those 
caused by genetic drift was extensively 
studied by Birdsell (1950), mainly in 
Australian tribes. 

The remaining mechanism which is 
a potential source of gene frequency 
changes is that of genetic drift, a meas- 
ure of random deviations from ideal 
Mendelian frefjiicncies. Whether op- 
erating independently of or in inter- 
action with mutative and selective phe- 
noiTKma, it essentially reflects the fact 
that Mendelian ratios are approximated 
rather than ideally achieved in popula- 
tions of finite size. A chance deviation 
in favor of one allele may cither lead 
to the total loss of another allele within 
a few generations, or perpetuate itself 
in the same direction, thus resulting in 
a new gene frequency. That this oc- 
currence would be more probable in 
a small rather than a large population 
was first shown by the geneticist who 
described the phenomenon, Sewall 
Wright (1931, 1932, 1940, 1943, 1948). 

In a population of effective size N, 
if N is greater than l/2rn, 1/2.9, or 1/2/ 
(where m is tlie mutation pressure, ,9 
the coefficient ot self‘c tion, and / the 
flow of genes into the population), the 
most pr(mr)unced cliauges in the fre- 
quency of any particular allele will be 
produced by mutation, selection, or 
gene flow. On th(i olh(‘r hand, in smaller 
populations genetic drift may occur, 
consisting of oscillations in gene fre- 
quencies from generation to generation, 
due to random variations of expectetl 
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ratios, and possibly resulting in com- 
plete fixation or elimination. 

Since inbred populations are apt to 
be limited in size, they are subject to 
both increased homozygosis and ge- 
netic drift. How such a random de- 
parture from original gene frequencies 
may occur within two or three genera- 
tions was observed by Glass et aL 
(1952) and Glass (1954, 1956) in a 
small religious isolate of less than 350 
people. Significant diflFercnces from the 
surrounding population were estab- 

TABLE 76 

Modes of Immediate Change 
OF Gene Frequency* 

1. Directed processes: 

a. Recurrent mutation 

b. Recurrent immigration and cross-breed- 
ing 

c. Mass selection 

2. Random processes: 

a. Fluctuations in the rate of mutation 

h. Fluctuations in the effect of immigration 

c. Fluctuations in selection 

d. Stochastic movement (genetic drift) from 
the “expected” proportions 

3. Unique events: 

a. Novel favorable mutation 

h. Unique hybridization 

c. Mass immigration 

d. Unique selective incident 

e. Unique reduction in numbers 

* AfUjUed frt)m a labk- imblishcd b> Sewall WiikIiI, 1955. 
“Classilicafion of tlie factors of evolution” (Cold .Spriitf’ Har- 
bor Symposia on (,)u(jntitali:r Biology, XX, 10-24) 

lished for MN blood groups, ABO 
groups, mid-digital hair types, and ear 
lobes. 

Using a steadily growing body of 
population data on gene frequency 
changes due to the separate and inter- 
acting effects of mutation, selection, 
gene flow, and genetic drift, Wright 
(1955) proposed an over-all system of 
classification according to the degree 
of detcrminacy in these changes (Table 
76). 

In this frame of reference, the fol- 
lowing types of genic equilibrium are 
distinguishable in an analysis of ge- 
netic population changes: 


1. Neutral equilibrium: 

(a) with random mating (Hardy- 
Weinberg formula) 

(b) with deviations from random 
mating 

2. Stable equilibrium with selection: 

(a) with recurrent mutation 

(b) with heterozygote advantage 

(c) with more than one environ- 
mental niche 

3. Unstable equilibrium with hetero- 
zygote disadvantage 

As previously noted, neutral equilib- 
rium is found in an ideal randomly 
mating population in the absence of 
both mutation and selection. Deviations 
from random mating, in the form of 
inbreeding or assortative mating, affect 
the ratio of homozygotes to heterozy- 
gotes but do not change the gene fre- 
quency. A similar effect is produced by 
the breakup of isolates or migration, 
while chance effects due to sampling 
error are perpetuated. 

Following an alteration in gene fre- 
quency under the conditions of a stable 
equilibrium, the original frequency is 
gradually re-established. This type of 
equilibrium is found where selection 
against a certain gene is balanced either 
by recurrent mutations or by an ad- 
vantage conferred upon the heterozy- 
gote. Even if slight, this advantage may 
suffice to maintain an equilibrium at 
which the gene frequencies are entire- 
ly determined by the selection coef- 
ficients against the homozygotes (Li, 
1955, p. 259 ) . The stability of this 
equilibrium can be disturbed by in- 
creasing homozygosis due to inbreed- 
ing and assortative mating, unless the 
selective advantage of the heterozygote 
increases proportionally. 

Another variety of stable equilibrium 
is encountered when the environment 
is not uniform but consists of a number 
of different local environments (niches), 
each favoring a different allele (Levene, 
1953). Stability may be attained with 
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both alleles present. The result will be 
a form of balanced polymorphism, an 
important phenomenon in both demog- 
raphy and ecology. 

An unstable equilibrium ensues if 
the heterozygote is less fit than either 
type of homozygote and the two alleles 
about equal in frequency. With an in- 
creased proportion of one allele at the 
expense of the other, the rarer allele 
will eventually be reduced to a very 
low frequency. In the case of the Rh 
blood factor, for instance, heterozy- 
gotes born to homozygous (recessive) 
mothers are subject to hemolytic dis- 
ease which lowers their survival rate 
(Race and Sanger, 1954). Since this 
gene is known to have a frequency of 
about 0.38 in the United States, it 
should be well on the way to extinc- 
tion. Its failure to follow the expected 
pattern has given rise to a number of 
hypothetical explanations (Glass, 1950; 
Lewontin, 1953; Li, 1955). As one theo- 
ry has it, mothers may continue to 
produce children beyond the average 
family size (reproductive overcompen- 
sation). If the father is a heterozygote, 
the living children will be homozygotes 
and will actually serve to increase the 
frequency of the recessive gene. 

A discussion of population genetics 
would be incomplete without reference 
to the most inclusive current theory of 
genetic adaptedness in human popula- 
tions, Dobzhansky s balance hypothesis 
( 1955, p. 3 ) . In terms of classical 
Mendelian principles heterozygosity 
would be (a) a transient state, (h) 
the result of adaptively neutral mu- 
tants, or (c) the product of environ- 
mental diversity, while populations 
would tend by selection to become ho- 
mozygous for each of the more ad- 
vantageous variants of a large number 
of genes. 

In the balance hypothesis two well- 
established phenomena arc taken into 
consideration: (a) the increased fitness 
of heterozygotes (selective advantage) 
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and (b) the concept of gene interac- 
tion (equivalent to chromosomal hier- 
archy in Goldschmidt’s framework), 
with a selective advantage of particular 
combinations of genes. If it is a genic 
combination or chromosomal organiza- 
tion resulting in phenotypes best adapt- 
ed to the enviionment in which they 
arise, this combination or organization 
(sometimes called a supergene) will 
have the real selective advantage. Ac- 
cordingly, a heterozygote possessing 
this coadapted gemic complex will, as 
an individual, be more fit, vigorous, 
and better adaptcid to the environment 
than a homozygote. 

Called euheterosis or ovcrdominance, 
this coneept implies that in the process 
of evolution a number of gene com- 
plexes or a set of alleles somehow ac- 
quired a combined advantage over the 
single advantages of any one of them. 
It is a moot point whether heterozygosis 
may also act as a kind of physiological 
stimulus to growth and vigor (luxuri- 
ance). Even on the individual level, 
however, a geneticist's willingness to 
think in terms of broadened qualities 
of fitness and adaptedness le ads to ex- 
tending the classical concepts of domi- 
nance, reccssivity, and indepcnd(‘nce of 
action to those; of ovcreloiniiuiiK'C, het- 
erosis, and balanced organization. 

On the lewd of populations, it is safe 
to assume that heterozygous advantage; 
produ^'es a stable ejcjuilibrium. In tin’s 
balanced state many wcll-adapte;el het- 
crozygotes will coe^xist with a limite;d 
number of hojnozygotcs, who may be 
regarded as a ne'cessary by-pre)duct 
distinguished by a h'sscr degree of 
adapteelncss. As a trait ejiialifying the 
gene poe)l of a population, hf)wcvcr, 
such a “balanced polymorphism” tenels 
to cewifer the capaciti(;s both for 
adaptedness to the prevsent environ- 
ment and for adaptability to future 
environmental changes. It is this bal- 
anced state, called homeostasis by 
Lemer (1954), that endows the pop- 
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ulation with its best chance of survival 
in the widest variety of potential en- 
vironments. 

METHODS OF GENETIC INVESTIGATION 

The methods used in genetic studies 
differ according to whether an analysis 
deals with the health problems of cer- 
tain groups of families or of entire 
populations. In either case, it is neces- 
sary to bear in mind that gene-specific 
variations follow the theory of prob- 
abilities. 

Mendelian ratios express no more 
than the average expectancy of a gene- 
controlled trait in a representative pop- 
ulation sample. Diversified statistical 
procedures are needed to determine 
the validity of inferences drawn from 
individual observations (Schulz, 1936). 
This principle applies to all genetic 
mechanisms and attributes, physical or 
mental, normal or pathological, fre- 
quent or infrequent. Here, however, 
only those statistical methods will be 
discussed which are peculiar to family 
and population studies in man. 

Since statistically representative sam- 
ples of certain groups of people or 
populations are a principal require- 
ment, genetic data obtained from in- 
dividual families (pedigrees) or sets 
of relatives (one pair of concordant or 
discordant twins) usually prove of 
doubtful value. Family histories are 
seldom published because of familial 
concentration of exceptionally fine 
health in one generation after another 
or because of the rare occurrence of an 
important pathological trait in a par- 
ticular family. Also, it is obvious that 
an affected person must be fertile in 
order to have a similarly afflicted child 
and that unless his parents had at least 
seven children, he cannot have six af- 
fected sibs. 

At best, therefore, the usefulness of 
the ordinary family history method is 
restricted to rare pathological condi- 
tions that are easily traced genealogi- 


cally and known to be fairly constant 
in penetrance and clinical expression. 
While single pedigree studies may 
serve to demonstrate how often similar 
varieties of a familial trait tend to oc- 
cur in the members of an affected fam- 
ily, they are not likely to furnish con- 
clusive proof of the operation of hered- 
ity as such or of the mode of inheritance 
involved. 

At the present stage of incomplete 
knowledge regarding the biology of 
man, systems of constitutional typology 
are largely the equivalent of pedigree 
studies in the area of population ge- 
netics. They have been used either in 
compiling coiTelations between main 
types of body build and personality 
(by means of anthropometric indexes 
taken directly or from standardized 
photographs) or in classifying somato- 
typal measurements according to the 
technique of factor analysis. In the 
opinion of Rees and Eysenck (1945), 
the major part of the measurable varia- 
tion in any human group is accounted 
for by two factors alone— growth in 
length and growth in breadth. How- 
ever that may be, there are no adequate 
data to substantiate the premise that 
a particular body type, the relative 
distribution of constitutional compo- 
nents, or a certain dysplastic variation 
tends to remain constant throughout a 
person s life or during a major part of 
it. What is more, the genetic phe- 
nomena responsible for the differentia- 
tion of the main constitutional varia- 
tions are largely unidentified. 

For the purpose of a comprehensive 
genetic analysis, the applications of 
total population surveys (census meth- 
od) are also limited. Exceptions are 
surveys concerned with small and suf- 
ficiently co-operative populations (iso- 
lates) as well as those dealing with 
relatively uncomplicated traits that can 
be ascertained by enumerative proce- 
dures, that is, without close personal 
contact with the members of the com- 



Genetics and 

munities to be surveyed (question- 
naires, vital statistics, registries of re- 
portable diseases and defects). In this 
way, adequate population data may be 
obtained on the distribution of freckles, 
pellagra, or blood groups (if blood 
samples are available), but not on pos- 
sible linkage phenomena, the selectivi- 
ty of dietary deficiencies among the 
members of certain families, or the 
genetics of a special form of blood in- 
compatibihty between mother and 
child. 

Similarly, a dividing line is to be 
drawn between the relative frequencies 
of tasters and non-tasters, on the one 
hand, and inquiries into possible psy- 
chological deviations of non-tasters, on 
the other, or between the number of 
married couples and their fertility, and 
qualitative variations in marital adjust- 
ment as related to intelligence, econom- 
ic prosperity, or philoprogenitiveness. 
In other words, the census method is 
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affected by a given trait are not hos- 
pitalized or that, following hospitahza- 
tion, their chances of mate selection 
and reproductivity are reduced. 

Since differential mating and fertility 
patterns in genetically homogeneous 
groups may have a profound effect on 
gene frequencies in the general pop- 
ulation, they have been studied in many 
special surveys, especially in relation 
to different educational levels (Cook, 
1951; Whclpton and Kiser, 1943-54; 
Muckerinann, 1932; Tietze and Grabill, 
1957) and the matings of physically 
handicapped, mentally defective, or 
psychotic persons ( Dahlberg, 1933; 
Essen-Moller, 1935; Juda, 1934; Kall- 
mann, 1938; Weinberg, 1913). The 
demographic results of differential fer- 
tility are discussed elsewhere, but it 
may be mentioned here that under 
conditions of negative selection, re- 
productive quotas (marital and extra- 
marital) are to be obtained in terms 


neither economical nor fruitful when it 
comes to genetic problems presenting 
difficulties of diagnosis or ascertain- 
ment (reluctance of families to disclose 
embarrassing private affairs to non- 
specialized research personnel), or re- 
quiring data on differential fertility 
rather than general marital fertility 
rates. The application of usual census 
procedures is equally unsuited to those 
areas where differential morbidity-risk 
estimates, rather than actual prevalence 
statistics, are needed. 

With respect to the genetically im- 
portant aspects of differential fertility, 
disease expectancy, and the etiology of 
pathological conditions, special popula- 
tion surveys will have to be conducted 
so long as public health authorities are 
chiefly concerned with the actual fre- 
quency on a given date of all persons 
affected by, hospitalized for, or dying 
of a certain disease. From a genetic 
standpoint, these general population 
statistics are particularly insufficient 
when it is known that many persons 


of absolute and net fc'rtility, per year 
of rcproductivity with and without the 
years of institutionalization falling into 
the reproductive period, and relative 
to the crucial dates of the type of ill 
healtli investigated (onset of disease, 
first admission, and so forth). As to the 
effects of migration and differences in 
socioeconomic status, it has been estal)- 
lished that social mobility tends to re- 
sult in the transfer of gene c()mplex(\s 
from more feitilc to hsss fcTtile sub- 
populations. 

For ascertaining normal control data, 
comparable to selected sets of differen- 
tial fertility and morbidity risk figures, 
the Munich school (Liixenburger, 1928) 
devised a sijnple yet most satisfactory 
method. It is based on the premise that 
famili(is forming a representative gen- 
eral population tend to be easily lo- 
cated and relatively co-operative while 
they have a relative in the general or 
special hospital where the study is con- 
ducted. To facilitate procuring identi- 
fying data on a sample of control fam- 
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ilies at the time of admission (when 
routine family histories are obtained), 
the old master-statisticians of human 
genetics recommended the use of the 
siblings of the mates of any group of 
hospital patients (afflicted with a disease 
other than the one under study) as 
‘‘general population.” Of course, the 
same diagnostic criteria and statistical 
corrections ( expectancy rates related to 
the manifestation period of the condi- 
tion studied, differences in age distribu- 
tion) are to be used in both sets of 
data. 

Regarding the need for statistically 
corrected expectancy rates in all areas 
of clinical genetics, the main interest 
here is on the probable or empirically 
observed morbidity risk (expectancy) of 
members of certain families with re- 
spect to specific traits and their varia- 
tions in diffeient periods of time or 
life and in various ethnic or socioeco- 
nomic settings (Kallmann, 1953, p. 60). 
According to Stromgren’s definition 
(1950), the disease expectancy of a 
person is “the risk of becoming ill dur- 
ing one’s lifetime, if one lives long 
enough to pass the period of risk”— 
that is, the time during which the dis- 
sease may develop. Of course, some 
expectancy rates have only a theoreti- 
cal value, since it is expected that the 
majority of persons will die before 
they have passed all possible risks. In 
any event, the two principal methods 
for obtaining expectancy rates are 
Weinberg’s system ( proband-sibship 
and abridged methods) and certain ex- 
tensions of the twin-study method 
( twin-family method ) . 

In Weinberg’s system, the chief ob- 
jective of a comparative analysis is to 
determine whether a particular trait 
occurs more frequently in blood rela- 
tives of a representative number of 
probands or index cases (persons dis- 
closing clinical evidence of the trait in 
question) than in the general popula- 
tion or, more precisely, in a group of 


persons not ascertained through known 
consanguinity to the given type of pro- 
band. The observed number of af- 
fected persons among the siblings of 
the probands (full sibs, half-sibs, step- 
sibs) is analyzed in terms of varying 
parental matings (affected or unaf- 
fected, but in die case of full sibs al- 
ways distinguished by the fact of hav- 
ing produced at least one affected child, 
the proband). This statistical bias in 
the ascertainment of index sibships 
( parental matings with no affected 
child cannot be reached in this man- 
ner) is corrected by omitting from the 
statistical analysis all patients obtained 
as probands (according to the most 
consistent method of ascertaining pa- 
tients who show clinical evidence of 
the given trait within the boundaries 
of the area covered by the study). 

In addition, inequalities in age dis- 
tribution are to be corrected by the 
use of the abridged method ( Weinberg, 
1927, 1930) or such similar procedures 
as morbidity tables or Ilse’s and 
Stromgren’s methods (Kallmann, 1938, 
pp. 135-42). In Weinberg’s method, 
the actually observed (absolute) mor- 
bidity figures are related to the total 
number of persons who have survived 
the given period of manifestation, in- 
creased by half the number of persons 
who at the time of the study are still 
within the age limits of this period. 
Persons who did not reach (because 
of death), or are too young to have 
reached, the beginning of the mani- 
festation period are not counted. The 
resulting morbidity rates are average 
expectancy figures, valid for persons 
who are old enough to have developed 
the usual clinical symptomatology of 
a certain disease. Tlie range of the 
given manifestation period is to be 
chosen in accordance with clinical ex- 
perience. Obviously, statistical accura- 
cy in employing the abridged method 
depends as much on a fairly uniform 
distribution of the persons observed 
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within the accepted period of mani- 
festation as on the representative size 
and diagnostic uniformity of the total 
group studied. 

Methods for testing the biological 
uniformity of clinical subgroups (Kall- 
mann, 1938, pp. 146—47) have been 
devised by Weinberg {double prohand 
method) and Schulz {double case 
method based on Bernstein’s a priori 
method). In both procedures only sib- 
ships with at least two probands are 
included in the analysis. While the 
other members of these sibships are 
counted singly (according to the prin- 
ciples of the ordinary proband method), 
the two probands are statistically 
treated as a “double proband entity.” 
In the absence of statistically signif- 
icant differences between the expectan- 
cy rates yielded by the ordinary and 
the double proband methods, the clini- 
cal subgroups compared may be con- 
sidered biologically homogeneous. 

The corrective procedures of Wein- 
berg’s system are also used in the twin- 
family method (Kallmann and Rcis- 
ncr, 1943; Kallmann, in press), which 
combines the principles of the pro- 
band-sibship and abridged methods 
with those of the twin-study method, 
the most effective procedure for ex- 
ploring the genetics of human behav- 
ior, both normal and abnormal. Intro- 
duced as a genetic research tool by 
Galton (1876), the method is based on 
the regular occurrence of two geneti- 
cally different types of twins— those de- 
rived from one fertilized ovum, and 
those derived from two fertilized ova. 
While one-egg twins are always of the 
same sex, two-egg twins may be of the 
same or opposite sex. 

In the original version of the twin- 
study method, the comparison of ob- 
servable similarities and dissimilarities 
in the histories of genetically similar or 
dissimilar genotypes is limited to twin 
subjects. This procedure requires ac- 
cess to a representative series of one- 
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egg and two-egg twins, of either or 
different sex, presenting evidence of a 
diagnostically well-defined trait to 
which the principles of the proband 
method can be applied. 

In another version called the co- 
twin-control method { Gesell and 
Thompson, 1941), observational or ex- 
perimental data are obtained from a 
few selected pairs of one-egg twins 
whose aptitudes, physiological reac- 
tions, or adjiistive patterns can be com- 
pared under different life conditions, 
or in response to planned differences in 
management. 

In the third version {twin-family 
method) the collection of comparative 
data is extended to complete sibships 
of twin index cases and their parents. 
The six dissimilar sibship groups com- 
pared in this manner are one-egg 
twins, two-egg twins of the same sex, 
two-egg twins of opposite sex, full 
sibs, half-sibs, and step-sibs. This pro- 
cedure provides a unique opportunity 
of investigating intrafamily variations 
with a minimum of uncontrolled varia- 
bles, especially with respect to traits 
that present complex sampling prob- 
lems and that require comparisons in 
both cross-sectional and longitudinal 
directions. 

So broad is the scope of this com- 
bined procedure that it fulfils nearly 
all the requirements specified by Cat- 
tell (1953) for the use of the multiple 
variance method in investigating func- 
tionally, but not necessarily genetical- 
ly, unitary traits in the normal range 
of personality development. In his 
scheme, measurable test data arc ob- 
tained from five different subgroups in 
pairs: {a) a sample group of onc-egg 
twins in their own families, (6) .sib- 
lings in their own families, {c) siblings 
with each member of the pair in a dif- 
ferent family, {d) unrelated persons 
in pairs in the same families, and {e) 
unrelated persons in different families. 

For determining the zygosity of 
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same-sex twins, the method of choice 
at present is a refined version of the 
similarity method, originally developed 
by Siemens ( 1924 ) and Von Verschuer 
(1928). The fetal-membrane method is 
no longer in use, since it is now known 
that not all one-egg pairs are bom 
with only one placenta. The most relia- 
ble criteria of the modern similarity 
method are dermatoglyphic and blood 
group data. Where these criteria prove 
indecisive in a scientifically important 
case, reciprocal skin grafts may be per- 
formed. Full-thickness homografts are 
not successful in two-egg twins, al- 
though initial takes may last three to 
four weeks (Rogers, 1957). By the 
same token, a given pair of twins can- 
not be monozygotic if the blood groups 
are different. The dermatoglyphic anal- 
ysis should be extended, whenever pos- 
sible, to both qualitative and quantita- 
tive aspects (Kallmann, 1953, p. 63). 

Since generalized conclusions can- 
not be drawn from observations made 
on single pairs or an unrepresentative 
series of pairs, the importance of ade- 
quate sampling procedures with com- 
plete ascertainment of twin index cases 
(rather than pairs) in a certain dis- 
trict or group of institutions is axiomat- 
ic. The most useful evidence of un- 
biased sampling in a twin study is pro- 
vided by an approximate agreement 
between a twin sample and the parent 
population, with respect to the propor- 
tion of either opposite-sex pairs or, 
when known, one-egg pairs (Allen, 
1955). Roughly speaking, the popula- 
tion twin rate is 2 per cent, with the 
proportion of twins from opposite-sex 
pairs about one-third of all twins. Any 
series of twins differing significantly 
from the parent population in either 
of these two characteristics may be re- 
garded as non-representative. Of 
course, the given statistics are to be 
related to twin individuals rather than 
pairs, since even random samples may 
deviate considerably from the parent 


population in statistical estimates based 
on pairs. 

In the United States, the precise 
twin rate is 2.19 per cent of all babies 
bom since 1928. This rate is reduced 
to about 1.9 per cent by excess twin 
mortality within the first year of life, 
while the 2:1 ratio of same-sex to op- 
posite-sex pairs observed at birth re- 
mains virtually unchanged in all age 
groups (Allen, 1955). After the first 
year of life, there is no significant dif- 
ference between the mortality rates of 
twins and non-twins, so that the pro- 
portion of twin individuals in the pop- 
ulation remains nearly the same at all 
ages. However, as pairs are broken by 
mortality and migration, the number of 
intact pairs is reduced at successive 
ages, thus making it necessary to ana- 
lyze twin data in terms of individuals 
rather than twin pairs. Among people 
who survive to an advanced age, the 
relative frequency of pairs represented 
by at least one twin may be nearly 
twice as great as at birth. 

When analyzing twin family sam- 
ples in terms of expectancy rates, it is 
essential to compute all statistics from 
twin index cases rather than twin pairs 
if some or many pairs are represented 
by a single index case and if morbidity 
risk figures for various groups of sibs 
and cotwins are to be compared with- 
in the sample. The same means of com- 
putation is required for estimating 
penetrance and concordance rates. In 
the latter instance, however, the num- 
ber of index cases from concordant 
pairs must be halved in order to cor- 
rect for the twofold representation of 
concordant pairs in the sample. With 
this stipulation, it is apparent that dif- 
ferences beween one-egg and two-egg 
groups of twins will have the same sta- 
tistical significance whether evaluated 
in terms of concordance or morbidity 
expectancy. 

In the study of normal personality 
variations in twin samples (Newman 
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et al.y 1937), the best-known statistical 
technique employed in estimates of 
genetic components is Holzingers h?: 
the variance of the two-egg twins 
minus the variance of the one-egg 
twins, divided by the variance of the 
two-egg twins. In order to establish 
the significance of the values, an F 
test may be used for the ratio of the 
two-egg over the one-egg variance. 

As a general rule for analyzing nor- 
mal traits, it would be well to express 
twin data in terms of vaiying degrees 
of intrapair similarity or dissimilarity 
rather than in terms of concordance or 
discordance. Twins may be concordant 
or discordant as to rheumatic heart 
disease but not as to the normal shape 
of their hearts or the possession of a 
cardiovascular system. 

GENETIC ASPECTS OF PUBUC 
HEALTH (eugenics) 

It is in the public health area of de- 
mography that the effects of changes 
in the frequency and distribution of 
genes in a given population find their 
broadest application. Variations in the 
genotypic composition of a population 
are associated in one way or another 
with changing demographic trends, 
which may be eugenic or dysgenic in 
nature. 

The term “eugenic,” as used here, 
connotes no moral value judgments. It 
describes changes toward desirable 
public health goals, either from the 
standpoint of over-all population fit- 
ness or in relation to specific genetic 
aspects of a deviation from usual 
health patterns. 

The genetically oriented demogra- 
pher, concerned with gene-specific 
population trends that may be capable 
of promoting health for the sake of hu- 
man betterment (eugenics), is in the 
same position with respect to dysgenic 
phenomena as are experts in mental 
hygiene when it comes to mental de- 
fect and disorder. In short, the student 
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of human genetics and eugenics is 
against dysgenic principles in much 
the same way as the prudent politi- 
cian is against sin. 

Eugenic ideas, as an instrument of 
public health planning, have long been 
linked to the need for further evolu- 
tionary progress of the human species, 
biologically and socially (Huxley, 
1953; Riadle, 1954; Kallmann and 
Sank, in press). It is assumed that this 
need exists because modern man has 
been forced by a multitude of techni- 
cal and scientific advances to adjust to 
radical changes in his mode of living. 
With educability his most outstanding 
quality, it is inevitable that man should 
find himself in a position where he will 
have to recognize that he can plan the 
future of both the world around him 
and, more important, himself. 

In genetic terms, the modern eu- 
genic thesis is based on the supposi- 
tion that man's evolution to his present 
station of leadership over all other 
forms of organic life on earth and his 
gradual conquest of nature have re- 
sulted in a uniquely unstable state of 
affairs. Up to the time modern man 
made his appearance, all living organ- 
isms were subject to natural selection 
in the same manner and to the same 
extent. More recently, a second potent 
force has been in operation— that of 
artificial selection. This man-made type 
of selection may be either voluntary 
( directed \ as in the domestication of 
plants and animals, or involuntary (un- 
directed), as in haphazard use of birth- 
control information and marked incon- 
sistencies in the lowering of the over- 
all death rate with the progress of 
medicine. 

Some experts in human genetics arc 
quite pessimistic about the effect of an 
unchecked relaxation of natural selec- 
tion. Others are less gloomy or even 
deny the need for any such fears at this 
time. Actually, few specific eugenic 
programs have been announced, as it is 
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widely recognized that the eugenic ob- 
jectives of public health planning must 
necessarily vary from nation to nation, 
from culture to culture, and from gen- 
eration to generation. Since a speci- 
men of the standard man would be 
impossible to find, it is apparent that 
demographic problems connected with 
measures of population control extend 
far beyond the borders of those scien- 
tific disciplines that are concerned with 
the study of man’s genetically deter- 
mined capacities and frailties. It is 
quite undisputed, however, that man 
can and perhaps should learn to exert 
some degree of control over his future 
in regard to population size and com- 
position. 

In line with this premise, it is logi- 
cal to suppose that procedural effec- 
tiveness would be considerably in- 
creased if an) eugenic program were 
thought of as a means to promote gen- 
eral welfare and public health. Even 
then, it would be well to bear in mind 
that public opinion would not re.spond 
to efforts to arouse an interest in the 
activation of eugenic population poli- 
cies that had not previously existed, at 
least latently. People have an inscru- 
table talent for knowing what it is they 
want and do not want to accomplish 
through their children. 

In a bipolar scheme of eugenically 
meaningful population trends, the fol- 
lowing man-made ( artificially selec- 
tive) factors are regarded as dysgcnic, 
although potentially controllable by 
man: 

1. Wars, because they reduce the 
proportions of the most physically and 
mentally fit, in either camp. 

2. Differential reproductive patterns 
with a negative effect on the genotyp- 
ic composition of a subpopiilation: (a) 
cousin marriage, (b) assortative mat- 
ing trends, (c) differential fertility 
lowering the reprodiictivity of geneti- 
cally well -endowed groups of families, 
(d) migration trends likely to have a 


differentiating effect on previously sta- 
bilized fertility rates, and (e) over- 
compensatory mechanisms. 

3. Other circumstances favoring an 
uncontrolled spread of deleterious 
genes and traits, especially in the pres- 
ence of a condition which might con- 
fer an immediate adaptive advantage 
(apparent or real) in a particular en- 
vironment. 

4. Improvement in the efficacy of 
therapeutic procedures, unaccompa- 
nied by directed guidance as to repro- 
duction, designed to counteract the re- 
laxation of natural selection. 

5. Procedures tending to increase 
the mutation rate of genes with a dele- 
terious effect; (a) irradiating methods 
of medical treatment and ( b ) exposure 
to atomic radiation. 

While there is no disagreement on 
the first point, the dysgenic effect of 
warfare between nations, the same 
cannot be said of differential repro- 
ductive patterns, if only because per- 
tinent population data are still at a 
premium in this area. Little is known 
about selective factors of this kind in 
primitive populations, and in modern 
societies selective conditions have be- 
come increasingly complex. 

The frequency of marriages between 
first cousins has been investigated in 
the United Slates (Herndon and Ker- 
ley, 1952; Woolf et al., 1956) as well 
as in other countries, including France 
(Sutter and Tabah, 1948), Germany 
(Riidin, 1956), Italy (Fraccaro, 1957), 
Japan (Neel et ah, 1949) and Sweden 
(Dahlberg, 1938; B()6k, 1956fl). The 
general trend seems to be toward a de- 
cline in such matings, although cul- 
tural attitudes differ from one country 
to another, and the given data have 
been obtained for various purposes 
(mutation rate calculations, estimates 
of the size of isolates, and the like). 
Apparently, the need for cousin mar- 
riages decreases as isolates are broken 
up by advancing civilization and as 



Genetics and 

isolated rural or frontier conditions of 
life yield to modern communication, 
transportation, and social mobility. 

That the general population effect of 
a continually high cousin-marriage rate 
is largely dysgenic, and its gradual de- 
cline eugenic, is not disputed. To be 
sure, the union of two favorable re- 
cessive genes may be prevented by 
such a decline, but most single-factor 
traits are pathological in their effect. 
Moreover, heterozygosis confers adap- 
tive advantages (general fitness) as 
measured by such indexes as fertility 
( Book, 1956fo ) and mortality at an ear- 
ly age (Sutter and Tabah, 1954). It 
has also been shown that induced mu- 
tations, including those caused by ra- 
diation, tend to manifest themselves 
more quickly with a higher prevalence 
of inbreeding (Neel et al., 1949). By 
the same token, they will be eliminated 
by selection in fewer generations where 
inbreeding is prevalent. 

Compared to the dysgenic implica- 
tions of an unusually high rate of con- 
sanguineous marriages, those of assort- 
ative mating call for definitive demo- 
graphic criteria and corroborative data 
even more urgently. While the differ- 
entiating significance of * mating based 
on phenotypic resemblance” is rather 
obvious, its precise effect upon the 
genotypic composition of a population 
has been demonstrated mainly on a 
theoretical basis (Dahlberg, 1948; Li, 
1955). 

As previously noted (Hardy-Wein- 
berg law), an increase in marriages 
among people with the same traits 
(positive assortative mating) changes 
only the proportions of homozygotes 
and heterozygotes and not the gene 
frequencies themselves. Positive assort- 
ative mating trends may be incomplete 
or complete. If they are incomplete, an 
equilibrium condition of heterozygosis 
will be reached. In the event of com- 
pleteness, however, a slow but progres- 
sive decrease in heterozygotes will be 
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observed in accordance with the fol- 
lowing formula : //„ = 2pHo/( 2p + 

nHo). Here II o is the initial proportion 
of hetcrozygotes, the proportion 
after n generations of continued assort- 
ative mating, and p the frequency of 
the dominant gene. 

In applying these principles to hu- 
man populations, two major difficulties 
are encountered: (1) No quantitative 
assortativc-mating data (frequencies) 
are available for individual traits, not 
ev<‘n for comparatively obvious ones. 
In fact, it is fre(|iiently unknown 
whether there is a positive or negative 
assortment. Possible exceptions are 
height, skin color, total deafness, and 
such a nebulous cpiality as musical tal- 
ent. (2) Although many human traits 
(physical, intellectual, and c'motional) 
are of demographic interest as a prob- 
able source of assortative mating 
trends, very few have been defined 
clearly enough or are measurable in 
their genetic components. The learning 
process, for instance;, “supposed to be 
the key to the intellectual gift, is itself 
a highly complex, and by no ine;ans 
well-understood phenomenon; . . . and 
even the simplest cognitive functions, 
such as perception, and recall, lend 
themselves very badly indeed to con- 
ceptualization in terms of the units 
with which the student of lu;redity 
deals” (Murphy. 1954, p. 210). In order 
to clarify “possible* relationships be- 
tween traits, factors and genes,” highly 
specialized and eomprela'nsive inves- 
tigations will be required, using such 
procedures as factor analysis (Cattcdl, 
1953), arnmal experiments (Thomp- 
son, 1957), criterion analysis (Ey.senck, 
1950), and comparative* twin studies 
(Kallmann, in press). 

Witlx continuing progress in the ge- 
netic analysis of human behavior pat- 
terns, extensive studies of the popula- 
tion dynamics of assortative mating 
will become imperative and will prob- 
ably be most productive. It is reason- 
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able to assume that current population 
trends are toward an increasing size of 
isolates, a wider choice of mates, and 
a greater frequency of assortative mat- 
ing. As a consequence, the expected 
decrease in homozygosis due to dimin- 
ished inbreeding will be counteracted, 
at least partly, by increases commen- 
surate with positive assortment. Obvi- 
ously, the genetic aspects of assortative 
mating will become increasingly im- 
portant both demographically and eii- 
genically, and particularly in a demo- 
cratic and mobile society, but they will 
require much systematic research. 

In this investigative program, care- 
ful attention should be given to special 
subpopulations, such as the deaf, who 
are forced by a severe form of sensory 
deprivation into a state of semi-isola- 
tion, with concomitant effects on both 
mate selection and reproductivity 
(Rainer and Kallmann, in press). Re- 
duced in their potentialities for culture- 
specific speech development, learning, 
and socializing, the deaf— more specif- 
ically, persons with total deafness from 
birth or early childhood— are shut off 
from the hearing world to a variable 
extent, forming a society within a so- 
ciety. Out of either necessity or choice 
they merge into groups that cut across 
many boundaries, including those con- 
ventionally drawn for geographic, eth- 
nic, cultural, or socioeconomic reasons. 

Demographically as well as eugeni- 
cally, it is particularly important that 
the deaf are distinguished by the tend- 
ency to cluster within families. It has 
been estimated that nearly one-half of 
total deafness cases are genetically de- 
termined, that about 47 per cent of the 
deaf population in America marry, and 
that the majority of the mates come 
from the same group. The dysgenic 
consequences of this assortative-mating 
trend are somewhat mitigated by the 
fact that marriages in which one or 
both partners are deaf tend to be only 
half as productive of children as those 


contracted by a comparable group of 
hearing couples. It is apparent, how- 
ever, that the genetic factors operating 
in such semi-isolate-forming conditions 
as early deafness (known to accumu- 
late in certain families) represent an 
important set of variables which call 
for a thorough analysis of differential 
reproductive patterns. 

As to the reproductivity of the pop- 
ulation as a whole, differential fertility 
is another potentially dysgenic phe- 
nomenon where much additional in- 
formation is needed on intragroup 
variations. Although there is consider- 
able evidence for a decreased repro- 
ductivity rate being associated with a 
higher socioeconomic level, some inves- 
tigators assume that this association 
operates without disrupting the homeo- 
static (self-regulating) forces neces- 
sary to maintain genetically balanced, 
well-adapted individuals and popula- 
tions. According to Osborn (1951fl, b, 
1952a, b), such differentials are not 
likely to have a dangerous effect on the 
genetic potential of the population, 
though the possibility of some negative 
influence on cultural and technological 
advances is acknowledged. In the opin- 
ion of Cook (1955), however, there is 
an urgent need for a broad education- 
al program that would provide the 
public with essential facts and stimu- 
late the desire of future parents to 
have perfect children. 

Osborn’s belief tliat if there is a de- 
crease in average reproduction with in- 
creasing educational and socioeconom- 
ic status, it may be a reflection of a 
transitional period marked by uneven 
use of birth control is based on the re- 
sults of the much-discussed Indianapo- 
lis study (Whelpton and Kiser, 1943- 
54). With the universal practice of ef- 
fective contraception, individual psy- 
chological factors are expected by Os- 
born’s group to become a major deter- 
minant of who will have children. Ac- 
cording to this hypothesis, persons 
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with desirable physical, mental, and 
moral qualities would then tend to dis- 
tinguish themselves by a high degree 
of philoprogenitiveness. In this man- 
ner, it may come about that the best- 
endowed individuals would be habit- 
ually selected as the parents to contrib- 
ute the largest number of children to 
the next generation. 

Whether or not this goal can be 
achieved only through a well-organized 
program of "positive eugenics” (edu- 
cation), there is little doubt that at- 
tempts to enforce such a program at 
this time would be premature, mainly 
because of incomplete genetic data on 
the complex population problems in- 
volved. Nevertheless, consideration of 
a minimum population program for the 
relief of pressures (genetic and social) 
arising from interference with the op- 
eration of natural selection is very 
much in order. 

Planning of eugenic population poli- 
cies in this area requires essentially the 
same additional genetic data as were 
discussed in relation to assortativc 
mating. For purposes of positive se- 
lection (best-endowed parents), accu- 
rate trait descriptions, particularly in 
the intellectual and emotional range, 
are needed in a form that meets the 
standards of a genetic analysis. The 
prerequisites for any recommended 
program of negative selection are im- 
proved methods of detecting hetero- 
zygous carriers. 

Although complete selection against 
a dominant gene will eliminate it in 
one generation, selection against a re- 
cessive genotype, even if complete, 
tends to lower the gene frequency only 
slowly. Where qo is the initial fre- 
quency of the recessive gene before 
the operation of selection, the expres- 
sion for qn, the frequency of a recessive 
gene after n generations of complete 
elimination of homozygous rccessives, 
is qn = qo/(l + nqo). For instance, if 
the initial gene frequency is 1/50, the 
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frequency expected after the passing 
of fifty generations (in approximately 
1500 years) will still be % of its origi- 
nal value, with the number of aflEccted 
persons (homozygotes) amounting to 
(/ 2 )“ or Ji. Under conditions of partial 
selection, of course, the process of 
elimination will take even longer, while 
the operational mechanism of selec- 
tion itself will be slowed down by an 
intensified trend toward heterozygosis 
due to the breakup of isolates. It is ob- 
vious, therefore, that no eugenic pro- 
gram aimed at a quantitative reduction 
of undesirable offspring could possibly 
be effective without being extended to 
the heterozygous carriers as well. 

Wliilc the difficulties encountered in 
the detection of these carriers by means 
of clinical or biochemical criteria are 
pronounced, they are probably not in- 
surmountable (Neel, 1949). Equally 
valuable would be reliable methods for 
the early identification of persons des- 
tined to succumb to the severe symp- 
toms of a late-dcvcloping dominant 
trait such as Huntington's chorea, 
which rarely begins in the early part 
of the reproductive period. If the given 
persons (50 per cent of the children of 
an affected parimt) could receive some 
expert advice as to their health pros- 
pects (Kallmann, 1956), they would be 
certain to benefit in one way or an- 
other (relief from anxiety, prophylac- 
tic measures, and the chance to weigh 
the question of parenthood). 

The need for intelligent deliberation 
of this kind requires no particular em- 
phasis in view of the possibility of over- 
compensatory influence's. The mecha- 
nism of overcompensation may induce 
parents, following the loss of some 
children affected by a gene-specific 
trait, to replace them abundantly. That 
such couples may eventually have 
more living children than is true for 
normal controls has been reported by 
Fisher (in Race, 1944), Spencer 
(1947), and Glass (1950) in regard to 
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erythroblastosis fetalis, by Race (1942) 
in regard to acholuric jaundice, and by 
Silvestroni et al. (1950) with respect 
to thalassemia. A similar overcompen- 
satory force may operate in the mem- 
bers of families so severely afflicted as 
those with Huntington’s chorea, mani- 
festing itself relatively late in life. Ap- 
parently, some of these persons tend to 
overcompensate for their own antici- 
pated loss (Reed and Palm, 1951). 

An allied population phenomenon, 
which may also be followed by a po- 
tentially dysgenic differentiation of re- 
productive patterns, is that of selective 
migration. When motivated by drastic 
social changes and flowing toward gen- 
otypically different populations, mi- 
gratory movements alter the gene dis- 
tribution in the emigration as well as 
the immigration area— a factor which 
is often overlooked in epidemiologic 
studies of physical or mental illness. 
Regardless of whether the given migra- 
tion trends are on a national or inter- 
national scale, between rural and ur- 
ban groups, or from one socioeconomic 
level to another, the ensuing gene fre- 
quency changes should always be 
taken into consideration when envi- 
ronmental influences are evaluated in 
tenns of differential fertility or disease 
prevalence. 

Migration, a factor that is likely to 
modify the genetic fitness of a popu- 
lation, serves to spread certain genes 
on an enlarged scale. By favoring het- 
erozygosis (increase in the number of 
carriers at the expense of affected ho- 
mozygotes), its immediate effect is 
probably beneficial. However, what 
happens in the long run will depend 
on trends which are reversible only in 
theory. One would have to balance the 
possibly deleterious consequences of 
broken gene combinations, which 
proved to be adaptive from an evolu- 
tionary standpoint, against the selec- 
tive advantage of heterozygosis. It is 
possible, of course, that future genera- 


tions may succeed in forming new 
adaptive combinations. 

Apart from changes in the pattern- 
ing of reproduction and adaptedness, 
there are other demographic variables 
which may be dysgenic in their effect. 
Their common denominator may be 
seen in an active or passive form of 
partiality for an uncontrolled spread of 
deleterious genes and traits, especially 
in the presence of a condition associ- 
ated with an immediate adaptive ad- 
vantage (imaginary or real) in a par- 
ticular environment. Circumstances 
conducive to this spreading include 
(a) a tolerant attitude toward dissem- 
ination of misinformation regarding 
human heredity; (b) failure of public 
health authorities to provide adequate 
facilities for the education and guid- 
ance of morally responsible people who 
seek advice on problems of marriage, 
parenthood, and human genetics; and 
(c) establishment of legalized popu- 
lation policies fostering dysgenic or 
potentially genocidal practices. 

As to the propriety of medicogenetic 
guidance activities, it may be stressed 
that most intelligent persons would 
rather have the truth about possible 
genetic implications of their family 
problems than a well-intentioned de- 
nial, however comforting, of the op- 
eration of heredity in man (Kallmann, 
1953, p. 263 ) . Many people ask for and 
are grateful for frank information re- 
garding expectancy rates of a known 
familial disorder or the advisability of 
marrying and having children under 
certain circumstances. Countless phy- 
sicians and other health-guidance 
workers would no doubt exert greater 
care in advising prospective parents or 
marriage partners as to predictable ge- 
netic contingencies, could they fore- 
see the misery brought on some of 
these families, often many years later, 
by the recurrence of a severe gene- 
controlled trait. 

To be sure, the family physician of a 
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young woman who happened to be 
bom with a cleft palate, subsequently 
well repaired, is not obliged to volun- 
teer information on the expected re- 
currence of the defect in her offspring. 
Indeed, if such an unsolicited disclo- 
sure were made under potentially trau- 
matic conditions, it would be inconsist- 
ent with accepted standards of medical 
ethics. On the other hand, if the young 
woman requests the information and is 
capable of making intelligent use of 
available predictive data, she is en- 
titled to the benefit of a truthful dis- 
cussion of her chances of having a sim- 
ilarly malformed child. 

The need for competent eugenic 
( mcdicogcnctic ) advice will be most 
apparent in those instances where a 
realistic appraisal of the health pros- 
pects of a family group might be help- 
ful in early recognition of insidious 
pathologic symptoms or where careful 
guidance as to reproduction might 
safeguard an unstable state of health 
in affected family members who bene- 
fited from improved therapeutic pro- 
cedures to the extent that they sur- 
vived until the beginning of their re- 
productive period. 

From th(^ standpoint of the contem- 
poraiy disciplines of dcanography and 
population genetics, an ostrich -like in- 
sistence on avoiding speculation about 
problems of fitness and survival in the 
distant future is a poor excuse for com- 
plete indifference toward the extrapo- 
lation of cunent medical activities in 
terms of future public health values. It 
is true that there are still many techni- 
cal and procedural uncertainties re- 
garding the detennination and nature 
of selection pressures bearing upon the 
phenotypic expressions of mutant 
genes, especially in relation to traits 
that are neither lethal nor near-lethal. 
However, no one questions the neces- 
sity of continual vigilance as to appar- 
ently dysgenic practices which may in- 
crease either the distribution or the 
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mutation rate of genes with a deleteri- 
ous effect. 

The theory that an increasing load 
of mutations in future generations will 
be the penalty for relaxing natural se- 
lection by medical advances has been 
supported by many genetic experts, es- 
pecially by Muller ( 1950^ Neel 
(1952), and Morton ct al. (1956). It is 
based on Mullers estimate that the 
average person is heterozygous for at 
least c'ight genes of the following vari- 
ety: (a) having a marked detrimental 
effect in the homozygous state and 
(h) exerting a lesser detrimental ef- 
fect even in the heterozygous state ( ef- 
fective dominance). Under the condi- 
tions of equilibrium prevailing h)r the 
pr(‘sent gene fn'qnencies, there would 
be an effc'ctive gimctic loss in the pop- 
ulation of 20 per cent, resultirig from 
the total of theses “more or less familial 
])atterns of weaknesses.” 

Since a large ])roportion of this seg- 
ment will be saved for reproduction by 
modern medical procedures, the fre- 
quency of mutant genes will inevitably 
rise to a n('w level. When that hap- 
pens, even if medical techniques con- 
tinue to improve, inordinate demands 
will be made on national resources to 
counteract th(^ accumulation of gene- 
.specific disabilities. Obviously, only 
the voluntary decision of persons with 
the greatest number of mutant genes 
to refrain from reproduction could pre- 
vent this (xjcurrcnce altogether. By the 
same token, a further increase in the 
mutation rate, such as may arise from 
the use of ionizing radiation, would 
proportionally overburd(m the genetic 
load, possibly beyond a critical value 
for the population’s survival. 

The total mutation rate in man, per 
generation, is assumed by Muller to 
be as high as 0.1 to 0.5 and to repre- 
sent the maximum compatible with the 
successful survival of the species. 
Neel’s estimate is even higher, 1.0, but 
slightly more optimistic regarding its 
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methods is an essential part of the pro- 
gram, while underpopulation may call 
for systematic encouragement of in- 
creased reproductivity through prefer- 
ential housing and taxation for families 
with many children. Application of 
these measures can be safeguarded suf- 
ficiently to meet the requirements of 
a non-discriminatory population policy. 

Qualitative measures are aimed at 
changes in the actual composition of 
the population. When applied with a 
view to inducing favorable biological 
responses to contemporary standards of 
civilization (affirmative or positive eu- 
genics), such measures are largely ed- 
ucational in their objectives and fo- 
cused on the planning of a well-spaced 
family. For this reason, they can be 
eifeclive only in a favorable environ- 
ment that lends itself to eugenic selec- 
tion. Intelligence, a sense of duty to 
the community, and the desire to per- 
petuate worthy family traditions and 
to utilize emotional capacities for mak- 
ing a success of marriage are all pre- 
requisites for the application of affirma- 
tive eugenic ideas. 

Negative or preventive eugenic meas- 
ures serve the purpose of determining 
and possibly forestalling obvious bio- 
logical failure to respond even to a 
good environment. Accordingly, such 
measures may be applied either for 
reasons of public health protection or 
in the management of individual ad- 
justive problems of unknowing or emo- 
tionally unstable persons. In the former 
application, these measures range from 
prevention of child marriages to estab- 
lishment of laws regulating divorce on 
biological principles or enforcing the 
segregation of hopelessly asocial and 
grossly defective individuals in special 
institutions. Further, obligatory health 
certificates for couples applying for a 
marriage license, contraceptive birth- 
control methods, medically induced 
abortion, and surgical sterilization are 
procedures which have been used for 


eugenic purposes. Of course, in a de- 
mocracy, recommendation of these pro- 
cedures is based on the voluntary co- 
operation of the patient and his family. 

Preventive measures, when motivated 
by medicogenetic considerations of in- 
dividual adjustment and family wel- 
fare, lie strictly in the province of 
medical indication and require ade- 
quate supervision by public health 
authorities. Moreover, complex health 
problems of this kind should be handled 
only by genetically trained and psy- 
chotherapcutically experienced spe- 
cialists. 

This requirement holds for premarital 
as well as marital and pre-parenthood 
guidance work wherever obvious mal- 
adjustment exists or is clearly predicta- 
ble. More specifically, it extends to all 
legalized approaches to medicogenetic 
questions calling for advice on the 
prospects of a marriage, deliberate 
childlessness in marriage, or the pre- 
dictable biological qualities of addi- 
tional offspring. 

The diversity and complexity of the 
counseling problems encountered in 
this important public health area have 
created the need for a sufficient num- 
ber of regional genetics departments 
to conduct the work. Needless to say, 
these departments should be adequate- 
ly motivated and equipped. First and 
foremost, they require a staff of ex- 
perienced and emotionally mature 
counselors with a sense of social re- 
sponsibility based on an attitude of 
empathetic understanding of human 
needs. No counselor should be em- 
ployed who is not aware of his part in 
raising the physical and mental health 
level of the population. 

The paramount consideration in 
these counseling centers should always 
be to make it possible for families or 
professional agencies requesting eu- 
genic guidance to receive the best ad- 
vice that can be rendered at the cur- 
rent stage of scientific knowledge. No 
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one will dispute the magnitude of this 
task or the need for a far better under- 
standing of genetic phenomena and eu- 
genic measures. Demographically, how- 
ever, it is also certain that “society 
should begin to modify its procedures 
to meet inevitable new conditions” 

( Committee on Genetic Effects of 
Atomic Radiation, 1956). 

What is most needed at this time, 
in addition to increased genetic knowl- 
edge, is the foresight implicit in a con- 
cern with the health prospects of future 
generations, a general willingness to 
exercise voluntary restraints recom- 
mended by public health authorities, 
and a promise of concerted action on 
the part of all the sciences dealing 
with current and future health prob- 
lems of families and populations. 
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JOSEPH J. SPENGLER 


This chapter is divided into five main 
parts. In the first part, concerned with 
the major connections between eco- 
nomics and demography, the principal 
points at which the two sciences pres- 
ently converge are indicated and the 
history of the development of these 
points of convergence is briefly sum- 
marized. The second part has to do 
with relevant data; it is quite short 
because the sources, the nature, and 
the deficiencies of available data are 
dealt with in other chapters of this 
volume. The third part is given to a 
brief description of the economists 
methods of analysis and of their sig- 
nificance for economic and demograph- 
ic subject matter. The fourth part, 
much the longest section, is devoted 
to what we know and what we do not 
know respecting problems and issues 
in areas in which economics and de- 
mography converge. In the fifth part 
some next steps in research are not(‘d. 

ECONOMICS AND DEMOGRAPHY: 

INTERCONNECnONS 

Economics and Demography: Points 
of Convergence 

The points at which the subject 
matter of economics and demography 
converge may be indicated in terms of 
economic variables, changes in which 
may affect demographic variables, and 
in terms of demographic variables, 
changes in which may affect economic 
variables. For the present these varia- 
bles will merely be identified. A num- 
ber of matters, some of which will be 
considered in the fourth part, are T 
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passed over in the present section: that 
economic (demographic) variables may 
be complexly interrelated; that between 
economic and demographic variables a 
relation of mutual interdependence 
rather than one of unilateral “causa- 
tion” may obtain; that the relation be- 
tween given economic and demograph- 
ic variables may be conditioned by the 
presence or absence of intervening but 
non-identified variables; that effects of 
changes in demographic (economic) 
varianles may be mediated through the 
system of prices; that the short-run 
effects of demographic (economic) 
changes may differ from their long-run 
effects; that varying time intervals may 
separate a demographic (economic) 
change Irom its economic (demo- 
graphic) effect. 

What appear to be the main d('mo- 
graphic and economic varialflcis of sig- 
nificance for an analysis of economic- 
demographic convergence arc listed be- 
low. For piiiposes of brevity of ex- 
position, they have been symbolized. 

Demographic Variables: 

M Mortality (general or age-specific) 

F Fertility (general or age-specific) 
r Natural increase 

Mfi Differential mortality ( intergroup dif- 
ferences in fertility) 

Fa Differential fertility (intergroup dif- 
ferences in fertility) 
e Emigration 
i Immigration 
n Net international migration 
m Internal migration 

Differential internal migration 
Population total or population density 
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Ta Internal distribution of population 
total 

R Rate of growth of total population 
Ca Age composition of population 
Cg Sex composition of population 
Cg Qualitative composition of population 
(e.g., genetic, educational) 

Cgg Qualitative composition of a compo- 
nent of the total population (e.g., 
occupational group, population of a 
region) 

Economic Variables: 

Y Net national product or national in- 
come 

y Per capita net national product or 
national income 

K Total stock of capital or income-pro- 
ducing wealth 

k Per capita amount of capital or in- 
come-producing wealth 
I Land or other resources per capita 
t International terms of trade 

D Functionr.l distribution of income into 

wages, interest, etc. 

Dy Distribution of income among persons 
composing population 
E Index of fulness of employment 
S Annual volume of savings 

I Annual volume of investment 

c Consumption 

Cc Qualitative composition of consump- 
tion 

Ir Qualitative composition of investment 

Oc Occupational composition of popula- 

tion 

The demographic variables may be 
divided into those, changes in which 
are capable of aflFecting immediately 
some of the economic variables, and 
those, changes in which are not capable 
of afiEecting the economic variables im- 
mediately and significantly. In the first 
category are R, T, Td, Ca, C«, C^, and 
possibly Cgsy all of which may also be 
looked upon as secondary demograph- 
ic variables. In the second category 
are M, F, Md, Fj, e, i, m, and 
rud, all of which may be looked upon 
as primary variables. The variables r 
and n are also secondary in character 
but are embraced in R. The values 


assumed by the secondary variables 
depend upon those assumed by the 
primary variables. This dependence 
may be summarized as follows: 


Secondary 
demographic 
variable 
R; r,n 
T 
Ca 
Ca 
Cs 
Td 
Cas 


Its determining primary 
demographic variables 
M, F, e, i 

Past values for M, F, e, i 
M, F, e, i 
Fdy (?, i 
e, i 

e, i, Ftf, Md, m 

TUtf, Fa, Md 


Similarly, the economic variables 
may be divided into those, changes in 
which are capable of immediately af- 
fecting some of the demographic varia- 
bles, and those, changes in which are 
not capable of affecting the demo- 
graphic variables immediately ami sig- 
nificantly. In the first category are Y, 
y, Dy, E, c, Oc, and possibly Cc. While 
these variables might be described as 
secondary for the purposes of this sec- 
tion, it does not appear advisable so 
to describe them, since the values of 
each may be affected by the values of 
other variables included in the same 
category. In the second category fall 
the variables K, k, I, t, D, S, 7, Ic, Oc, 
and upon these variables Y, y, Dy, E, c, 
and Cc depend as follows: 


Economic 

Economic variables 

variable 

whereupon dependent 

Y 

K, 1 1, S, I, I,, 0„ D„ 

!/ 

k, 1, t, S, I, I„ Oc, Dy 


D, t, k, 1, 1, S, Oc 

E 

I, S, c, Oc 

c, 

D, Oc, Dy 

o. 

y, k, 1, t, 1, Dy 


Abstracting from the fact that eco- 
nomic variables both affect and are 
affected by demographic variables, 
convergence may be illustrated by list- 
ing, together with each economic vari- 
able, those demographic variables by 
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changes in which this economic varia- 
ble is most likely to be directly affected. 


Economic 

Demographic variables 

variable 

by which affected 

Y and y 

R, T, Cc, C„ C„ 

and possibly C^, 

Kandk 

R,T,Cc,C„C, 

1 

T, R, 

D 

T, C^, 

Dy 

R, T, C,, T„Cc, Ca 

t 

R, T, Cq 

S 

R, T, C„ Cc, C,, T, 

/ 

R, Cc, C„ T, 

E 

R^ T, Cc, Cq, Cg, Tfi 

c and Cc 

R, T, Cc, r. 

Ic 

R> ^ay Pd 

Oc 

^qy ^fty ^d 


Abstracting from the fact that demo- 
graphic variables both affect and are 
affected by demographic variables, 
convergence may be illustrated by list- 
ing, together with each primary demo- 
graphic variable and with Ta, C,;, and 
Cqa, those economic variables by 
changes in which this demographic 
variable is most likely to be directly 
and significantly affected. C., is disre- 
garded on the ground that usually it is 
unimportant; it depends principally up- 
on i. 


Demographic 

variable 

M, F, e, i; (r, R) 
m, Ta 


Economic variables 
by which affected 
Y, y, Dy, E, c, 

Cc 

Op, Dy, E 
Op, F, Dy 

0„ Dy, E 


It is quite possible that the set of 
variables on the left— i.e., the “demo- 
graphic variables”— needs to be sub- 
divided somewhat, since these variables 
appear to be differentially sensitive to 
changes in economic variables. Of 
these demographic variables, e, i, m, 
and ma appear to be most sensitive to 
economic change, for each of these 
movements usually is dominated by 
decisions and activities designed to 


improve the economic situation of the 
moving individual or family. If this be 
the case, the direction and possibly 
the relative volume of the movements 
in question should be comparatively 
predictable in the light of the under- 
lying economic situation. The variables 
P, Fdy Mdy and (probably) Cq ap- 
pear to be considerably less sensitive 
to economic change than are e, i, m, 
and ma; for their movement is not so 
dominated by activities designed to 
better the economic situation of the 
individual, and the course of their 
movement is not so predictable in 
the light of the underlying economic 
situation. 

The main points of convergence be- 
tween economic and demographic sub- 
ject matter having been identified, the 
historical development of this conver- 
gence will be summarized. The inter- 
relations between economic and demo- 
graphic variables will be examined in 
some detail in the fourth part. 

Economics and Demography: History 

of Interconnections 

In this section attention will be given 
primarily to the relations which post- 
sixteenth-century students of econom- 
ics have supposed to exist between 
demographic and economic growth. Al- 
though students of economics, together 
with students of statistical and actuarial 
methods, were perhaps the first to give 
considerable attention to questions of 
population, they did not explore effec- 
tively the data available for the analy- 
sis of interrelations between economic 
and demographic movements. Accord- 
ingly, opportunity remains for corre- 
lating nineteenth-century economic da- 
ta (e.g., data pertaining to the move- 
ment of wages, interest, rent, profits, 
income, wealth, prices) and demo- 
graphic data (mortality, fertility, mi- 
gration, etc.), and some opportunity 
remains for extending this type of anal- 
ysis into the eighteenth and earlier 



794 


The Study of Population 


centuries. But these data, though they 
contribute to our knowledge of eco- 
nomic history and growth, are imper- 
fectly suited to yield precise answers 
respecting many questions of popula- 
tion. The data are incomplete, and 
other relevant information is inade- 
quate. Only rough answers to some 
questions of interest to the student of 
economics and demography are to be 
had for periods antedating World War 
I (cf. Bennett, 1954; Kuznets, 1956; 
Russell, 1948). 

As has been shown in many studies 
(e.g., Stangeland, 1904; United Na- 
tions, 1953; Spengler, 1936, 1938, 1942; 
Stassart, 1947; Johnson, 1937), men 
have for many centuries manifested in- 
terest in population movements. This 
interest seems to have been intensified, 
so far as European peoples are con- 
cerned, by the discovery of the New 
World, by changes in the political 
structure of Europe, by the growth of 
international political and commercial 
rivalry, by improvements in the arts 
and methods of war, and by modifica- 
tions of the manner in which goods 
and services were produced. Greater 
importance came to be attached to 
numbers on military, political, and eco- 
nomic grounds. Tliese grounds, of 
course, were considered to be inter- 
related. Men took for granted that (pre- 
sumably within limits) an increment 
in any one of these three sources of 
power was associated with an incre- 
ment in the other sources of power. 

Before the eighteenth century and 
to some extent in that century, land 
and labor were looked upon as the 
principal factors of production or 
sources of productive power, and labor 
was considered much the more im- 
portant. The significance of the roles 
of capital and of enterprise seems to 
have been greatly underestimated. Tlie 
importance of technological and re- 
lated improvements (a steadily expan- 
sible source of productive power even 


though not definable as a factor of 
production) likewise was greatly un- 
derestimated, in part because the rate 
of both technological change and its 
diffusion long remained low. In sum, 
therefore, in and after the sixteenth 
century great importance came to be 
attached to population and its growth 
because it was believed that such 
growth entailed a corresponding 
growth of the labor force, then con- 
sidered the principal source of pro- 
ductive power, given that the labor 
force was effectively employed. 

If a country’s labor force was the 
major source of its productive power, 
and if it was desirable that this power 
be increased, it followed that popula- 
tion growth should be stimulated. Such 
at least was the conclusion of many 
who wrote about public policy or were 
charged with its formulation. It was 
often urged, therefore, especially be- 
fore the mid-eighteenth century, that 
numbers be increased. It was supposed 
that this objective could be realized 
through direct measures designed to 
increase nuptiality and fertility, to de- 
crease mortality, to augment immigra- 
tion, and to diminish emigration (ex- 
cept in those instances when it was 
deemed essential for colonial develop- 
ment or for the operation of highly 
profitable centers of trade situated in 
foreign parts). Measures of this sort 
were advocated frequently, and in a 
number of countries some measures 
were enacted into law or decree, al- 
though few if any were effectively im- 
plemented. 

This direct approach to the stimula- 
tion of population growth came to be 
questioned in the eighteenth century. 
After 1750 it was accepted increasing- 
ly that population would tend to grow 
only so long as means of subsistence 
(or existence) were available and to 
be had through income-yielding em- 
ployment. It was concluded therefore 
that measures designed to stimulate 
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population growth directly were not 
only unnecessary but harmful in that 
they tended to make fertility higher 
than the flow of subsistence warranted 
and in that they diverted resources 
from productive to unproductive uses. 

It was necessary only that an economy 
function eflSciently and effectively, and 
it would tend to do this so long as 
conditions of what Adam Smith called 
“natural liberty" prevailed. Then there 
would certainly be adequate popula- 
tion growth; in fact, there would prob- 
ably be too many births unless pre- 
vailing institutions and habits under- 
went suitable modification and made 
for sufficient prudential restraint. This 
new view, given classic formulation by 
Malthus and Ricardo, remained domi- 
nant in the literature of economics at 
least until World War I; but it was 
subjected to a variety of criticism, espe- 
cially in the late nineteenth century 
when the climate of opinion was again 
becoming somewhat more favorable to 
the intervention of the state in eco- 
nomic and related affairs. This view 
was, of course, rejected by Karl Marx 
and most of his disciples, by various 
other critics of orthodox political econ- 
omy, and by many essentially orthodox 
economists. 

Economists opposed measures to 
stimulate population growth on value 
grounds as well as upon the ground 
that such measures were both ineffec- 
tive and resource-wasting. Economists 
generally accepted the view that the 
objective of economic activity was a 
relatively high and rising scale or 
standard of living. Or, in income terms, 
they favored a relatively high and ris- 
ing per capita income. This objective 
could not be realized if, as often tended 
to be the case, population grew unduly. 
For as numbers grew, they pressed 
ever harder upon the limited supply 
of land and other resources, and this 
increasing pressure made more difficult 
the elevation of per capita income even 


when technological change was aug- 
menting men’s skill. Increasing num- 
bers, moreover, absorbed capital which 
might otherwise have been used to in- 
crease capital per head and therewith 
output per head. It followed that meas- 
ures designed to increase a state’s po- 
litical and military power by increas- 
ing its numbers tended to slow down 
if not to prevent advances in the av- 
erage level of living. 

The population policies of states 
conformed rather closely to the pre- 
cepts of economists in the nineteenth 
century and even until after World 
War I. Not much legislation designed 
specifically to stimulate population 
growtli was kept in effect; moreover, 
in the first half of the century some 
legislation intended to check popula- 
tion growth was introduced. At the 
same time, a number of circumstances 
made for increases in per capita income 
in Europe even though the rate of nat- 
ural increase and that of population 
growth continued to be relatively high. 
Technology steadily improved and in- 
come-producing wealth per head rose. 
Migration being free, many millions 
moved to the Americas and Oceania, 
contributing to (among other things) 
the agricultural development of those 
parts whence, after the middle of the 
nineteenth century, much cereal and 
other agricultural produce flowed to 
Europe and served to hold down food 
costs there. Even so, economists re- 
mained concerned lest the continuing 
growth of numbers eventually swamp 
the forces then conducing to the in- 
crease of food and output generally. 
This concern was virtually transformed 
into alarm during and after World War 
I, when Malthus’ so-called geometrical 
ratio of increase was rediscovered, and 
it was infc*rred that numbers inside 
and outside of Europe might grow 
faster than the output of goods and 
services ( cf . Glass, 1940; O Brien, 1948, 
Wolfe, 1928-29). 
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This concern must have played a 
part in the development and eventual 
enactment of measures for the restric- 
tion of immigration into major coun- 
tries of immigration. Apparently it was 
but one among many factors, for in 
the United States immigration restric- 
tion was advocated on non-economic 
as well as on economic grounds. Even 
so, much of the support of restriction- 
ism based upon economic grounds 
came from particular groups who be- 
lieved that their economic interests 
would be adversely affected by con- 
tinuation of large-scale immigration. 
The history of legislation for the re- 
striction of immigration suggests, how- 
ever, that the opinions of economists 
respecting the economic efiFects of pop- 
ulation growth aflFected a legislation 
pertaining thereto in only a limited 
way (Thomas, B., 1956). 

Economists* concern lest population 
growth unduly slow down the rate at 
which the average scale of living rises 
was translated into terms of what is 
now called income-optimum popula- 
tion theory ( Leibenstein, 1954). This 
theory, anticipated at least as early as 
1848, had two purposes; to show how 
per capita income varies with popula- 
tion density and to shift the burden 
of proof to those who favored con- 
tinuing population growth. The in- 
come-optimum theory allowed for the 
fact that, within limits, as population 
grew and became more dense in rela- 
tively new and unsettled regions or 
countries, division of labor would in- 
crease and thus make for increases in 
per capita productive power and in- 
come (Young, 1928; Jones, G., 1933). 
There was a limit to this process, how- 
ever, and when that limit was reached, 
increases in over-all population density 
within a country would no longer make 
for increases in per capita income. Ac- 
cordingly, when this limit had been 
reached in a state, its population would 
be of optimum size, and further in- 


crease in population would make per 
capita income lower than it otherwise 
would have been. While some econo- 
mists believed that this limit might 
shift, given certain changes (e.g., im- 
provements in technology and indus- 
trial structure, increased imports and 
exports), and make the magnitude of 
the optimum larger or smaller, others 
did not consider it likely that, under 
conditions such as obtained at the close 
of the nineteenth century, the optimum 
magnitude would increase. It may be 
said, therefore, that exponents of the 
income-optimum theory favored the 
view that increases in population densi- 
ty beyond the level obtaining in most 
countries in the early twentieth century 
would tend to make the average level 
of living lower than it otherwise would 
have been. They believed, in other 
words, that the capacity of technologi- 
cal improvements, capital formation, 
etc., to elevate the level of living would 
be diminished by further increases in 
population density in most countries 
(cf. Buquet, 1956; Cohn, 1934; Fua, 
1940; Gottlieb, 1945, 1949). 

With the accumulation in some coun- 
tries of statistics reflecting changes in 
the age composition of the population 
that were attributable largely to the 
decline in fertility, it was observed that 
some age structures arc more favorable 
to output per capita than arc othc^rs. 
This was found to be the case, for 
example, in France, where natality had 
long been falling and where a rela- 
tively large fraction of the population 
was of working age. It came to be true 
also of other countries. 

Although considerable attention was 
given to the impact of the trade cycle 
upon marriage and birth rates, very 
little attention was given to possible 
economic effects of variations in the 
rate of natural increase or in the rate 
of growth of the population of working 
age. Not until some time after World 
War I did attention begin to be given 
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to the response of cyclical, structural, 
and general unemployment to popula- 
tion movements ( Beveridge, 1930; 
Royal Commission, 1950). 

In the second quarter of the present 
century economists made some changes 
in their approach to population ques- 
tions. Interest in the impact of eco- 
nomic change upon fertility persisted; 
it was, in fact, intensified by the dis- 
covery that the birth rate had fallen 
markedly in many countries and that 
the net reproduction rate was ap- 
proaching a level close to replacement 
if not below. These discoveries, to- 
gether with the onset of depression, 
directed attention to possible economic 
effects of changes in the rate of nat- 
ural increase and helped give currency 
to the view that the slowing-down of 
population growth might be accom- 
panied by a reduction in the rate of 
investment and hence by an increase 
in involuntary unemployment. The 
causes and the consequences of internal 
migration also came to command far 
more attention than formerly. A num- 
ber of circumstances operated in com- 
bination to intensify interest in natality- 
stimulating measures ( e.g., family 
wage) of the sort that theretofore had 
been seriously considered only in 
France: fear that net reproduction 
would fall below the replacement level, 
belief that increases in consumption 
might be essential to the maintenance 
of full employment, increasing accept- 
ance of a distributivist philosophy fa- 
voring greater equality in income dis- 
tribution, and so on ( Glass, 1940; 
Myrdal, G., 1940; Reddaway, 1939). 

It may be said, in sum, that while 
some of the points of convergence listed 
in the preceding section were noted 
already in the early nineteenth cen- 
tury, it is only in more recent decades 
that careful consideration began to be 
given to these points. This more care- 
ful analysis, furthermore, has revealed 
the frequent dependence of functional 
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relationships between economic and 
demographic variables upon the de- 
gree of presence of variables that are 
not essentially economic or demo- 
graphic in character. 

THE DATA AVAILABLE 

If research on interrelations between 
economic and demographic variables 
is conditioned by the availability of 
data, it is also essential that data be 
available in such form as to permit 
their correlation, association, etc.; only 
then can functional relationships, with 
appropriate time lags, be established 
between changes in specific economic 
(demographic) variables and changes 
in specific demographic (economic) 
variables. 

Available demographic data are of 
four sorts: (a) those assembled in cen- 
sus and similar enumerations; (b) those 
to be found, usually on a national basis, 
in such compilations as the Demo- 
graphic Yearbook issued by the United 
Nations; (c) those to be found, usually 
on a subnational class or regional basis, 
in such compilations as national sta- 
tistical yearbooks; and (d) those gath- 
ered in the course of specific-purpose 
investigations, such as those under- 
taken in conjunction with the Indian- 
apolis Study (referred to elsewhere in 
this volume). 

Available economic data may be 
similarly cla’^sified into four categories: 
(ij those u:>sprnbled in census and sim- 
ilar enumerations; (ii) those to be 
found, usually on a national basis, in 
such collections as are brought to- 
gether by the United Nations; (iii) 
those to be found, usually on a subna- 
tional class or regional basis, in such 
compilations as national statistical year- 
books, and (iv) those gathered in the 
course of specific-purpose investiga- 
tions, such as those undertaken by 
sampling organizations (e.g., Survey 
Research Center). 

Data falling within the (fl) and (i) 
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and the {d) and (iv) categories differ 
significantly in their usefulness from 
data falling in the remaining catego- 
ries. The methods employed to obtain 
information of the (a) or (i) sort 
bring together data on the demograph- 
ic, economic, social, and perhaps other 
characteristics of specific units (indi- 
viduals, etc. ) which permit the investi- 
gator to determine statistically the ex- 
tent to which specific interindividual 
demographic ( economic ) differences 
are associated with specific individual 
economic (demographic) differences. 
The methods employed to obtain in- 
formation of the {d) or (iv) sort bring 
together somewhat similar data and 
hence permit somewhat similar in- 
quiries into the sources of interindi- 
vidual differences. These methods are 
superior, moreover, to those used for 
the assembly of (a) or (i) data, in 
that (d) and (iv) data usually are 
gathered to test the validity of specific 
hypotheses or to serve other particular 
purposes, whereas (a) and (i) data 
usually are collected to serve non-spe- 
cific purposes. In contrast with data of 
the (a), (i), (d), and (iv) sorts, data 
of the (b), (ii), (c), and (iii) sorts 
are no longer available in forms that 
disclose, for each unit ( e.g., individual, 
family), information relating to specific 
demographic, economic, social, and 
other characteristics of that unit. 

Because of the superiority of data 
gathered by (d) and (iv) methods to 
data gathered by (a) and (i) methods, 
it is likely that the relative importance 
of (d) and (iv) methods will increase. 
This tendency will be strengthened by 
improvements in sampling procedures 
and by diminutions in the comparative 
cost and flexibility of such procedures. 
It will be strengthened also by the 
tendency of explanatory hypotheses to 
increase in number; it usually is pos- 
sible to test new hypotheses by recourse 
to (d) and (iv) methods, whereas it 
is difficult to adapt (a) and (i) meth- 


ods to the task of assembling new and 
hitherto unassembled data. 

Information concerning the availa- 
bility of data pertaining to the impact 
of economic change upon fertility and 
mortahty is provided in the chapters 
dealing with fertility, mortahty, and 
the family. Information about available 
data on the impact of economic change 
upon migration is supplied in the chap- 
ters dealing with that subject. It is 
evident, of course, that since relatively 
few available data are of the (d) and 
(iv) types, explanations of the behavior 
of fertility, mortality, and migration— 
and of the motivation processes under- 
lying this behavior— are incomplete. 
Moreover, because the response of fer- 
tility and migration to economic change 
is not so much an immediate response 
as one of varying time lag ( cf . Katona, 
1951, chaps, iii-iv), eliciting the nec- 
essary information is more difficult than 
it would be were there no time lag. 
Some information about migration 
comes also from the literature on labor 
mobility (e.g.. Fames, 1954), though 
this literature may at times underesti- 
mate the importance of motivation de- 
scribable as “economic.” 

Information concerning the impact 
of demographic change upon economic 
change is not plentiful. There is, of 
course, considerable information (most 
of it assembled under governmental 
auspices) on wage and income move- 
ments and structures, employment lev- 
els, variations in savings and invest- 
ment, and so on; but it does not mn 
back many decades, and it does not 
lend itself readily to analysis of the 
impact of demographic change upon 
economic change. The economic be- 
havior which we can infer from these 
data usually reflects many causes other 
than demographic movements, but not 
in a manner that permits careful meas- 
urement, directly or residually, of the 
incidence of demographic change upon 
the behavior of economic variables. 
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So far, we have noted only informa- 
tion relating to the supposed functional 
relationships between economic and 
demographic variables. Of importance, 
however, from a policy and a welfare 
point of view, are data on the extent 
and the international distribution of 
land and natural resources and on the 
contribution these agencies make to 
the incomes of nations. Unfortunately, 
data of this sort are limited in quantity, 
often of uncertain value, and frequent- 
ly inaccessible; some such data arc to 
be found in the report of the Presi- 
dent's Materials Policy Commission 
(1952), in Woytinsky (1953), in pub- 
lications of the United Nations, and 
in governmental reports. These data 
are especially important in that they 
indicate the boundaries within which 
solutions to problems of population 
pressure are to be found (Spengler, 
19561?; Zimmerman, 1951). 

THE ECONOMIST S METHODS 
OF ANALYSIS 

The economist usually looks upon 
the economy which is the subject of his 
analysis as a system of mutually inter- 
dependent variables, the values as- 
sumed by which are conditioned by 
data external to the economy. Among 
these data, as a rule, is population. The 
approach and methods of the econo- 
mist may be suggested by selections 
drawn from representative works. His 
handling of lagged eflPects and of the 
impact of autonomous and non-iecur- 
rent changes is best illustrated in mod 
els adapted to this purpose ( Allen, 
1956). George J. Stigler (19v52, p. 1) 
states: 

Economics is the study of the operation 
of economic organizations, and economic 
organizations are social (and raicly, indi- 
vidual) arrangements to deal with the pro- 
duction of economic goods and services. . . . 
The central element of the ‘‘economic prob- 
lem” is scarcity: the inability of the society 
to provide all the bread, television sets, and 


bombers its members desire. The problem 
of scarcity is of long standing: it has sur- 
vived enormous advances of science and, 
what is perhaps more fundamental, enor- 
mous advances in social organization. 

Milton Friedman (1953, pp. 39-40) 
writes: 

Economics as a positive science is a body 
of tentatively accepted generalizations 
about economic phenomena that can be 
used to predict the consecpiciices of changes 
in circumstances. Progress in expanding 
this body of generalizations, strengthening 
our confidence in their validity, and im- 
proving the accurac\' of tlie predictions 
they yield is hindered not only by the limita- 
tions of human abilit)' tliat impede all search 
for knowledge but also by obstacles that are 
especially impoitant lor the social sciences 
in general and economics in particular, 
though by no means peculiar to them. 
Familiarity with the subject matter of eco- 
nomics breeds contempt for special knowl- 
edge about it. The importance of its subject 
matter to evcTvd.iy life and to major issues 
of public policy impedes objectivity and 
promotes confusion between scientific anal- 
ysis and normative judgment. The necessity 
of lelying on uncontrolled experience rather 
than on controlled cxperimtait makes it dif- 
ficult to produe(‘ dramatic and clear-cut evi- 
dence to justilv' the acceptance of tentative 
hypotheses. lU*liancc on uncontrolled ex- 
perience does not afiect the fundamental 
methodological principle that a hypothesis 
can be tested onl\ by the c'onforinity of its 
implications or preiliclions with obsiTvable 
phcnom»*na; hut it does i raider the task of 
testing In'i^olheses more difficult and gives 
greater .scope ioi confusion about the meth- 
odological principles involved. More than 
otJier scientists, social scientists need to be 
self-conscious about their methodology. 

According to Paid A. Samiielson 
(1947, pp. 4, 5, 19-20), operationally 
meaningful theorems, i.e., hypotheses 

about empiiical data which could con- 
ceivably be refuted, if only under ideal con- 
ditions . . . proceed almost wholly from two 
types of very general hypotheses. The first 
is that the conditions of equilibrium are 
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equivalent to the maximization (minimiza- 
tion) of some magnitude. , . . However, 
when we leave single economic units, the 
determination of unknowns is found to be 
unrelated to an extremum position . . . there 
is lacking symmetry in the conditions of 
equilibrium so that there is no possibility of 
directly reducing the problem to that of a 
maximum or minimum. Instead the dynami- 
cal properties of the system are specified, 
and the hypothesis is made that the system 
is in “stable” equilibrium or motion. 

Samuelson goes on to say: 

a. For theoretical purposes an economic 
system consists of a designated set of un- 
knowns which are constrained as a condi- 
tion of equilibrium to satisfy an equal num- 
ber of consistent and independent equa- 
tions. . . . These are implicitly assumed to 
hold within a certain environment and as of 
certain data. Some parts of these data are 
introduced as explicit parameters; and, as a 
result of our equilibrium conditions, our un- 
known variables may be expressed in func- 
tion of these parameters. . . . 

h. The method of comparative statics 
consists of the study of the responses of our 
equilibrium unknowns to designated 
changes in parameters; i.e., we wish to 
know the propertiejs of the functions. . . . 
In the absence of complete quantitative in- 
formation concerning our equilibrium equa- 
tions, it is hoped to be able to formulate 
qualitative restrictions on slopes, curvatures, 
etc., of our equilibrium equations so as to 
be able to derive definite qualitative re- 
strictions upon the responses of our system 
to changes in certain parameters. 

Having shown that “the usefulness 
of any theoretical structure lies in the 
light which it throws upon the way 
economic variables will change when 
there is a change in some datum or 
parameter” and that this statement 
holds in “the realm of dynamics as in 
statics,” Samuelson (1947, pp. 351-52) 
proceeds to formulate a theory of com- 
parative dynamics: 

The central notion of comparative dy- 
namics is simple enough. We change some- 


thing (just what need not concern us at the 
moment), and we investigate the effect of 
this change on the whole motion or behavior 
over time of the economic system under in- 
vestigation. It will be seen that comparative 
statics involves the special case where a 
“permanent” change is made, and only the 
effects upon final levels of stationary equi- 
librium are in question. 

In comparative dynamics we consider a 
much broader class of changes, (a) We 
may make a change in initial conditions. By 
definition this alters the immediate behav- 
ior of the system in a known way. By the 
assumption of continuity we may infer that 
the position of the system for some region 
adjacent to the initial conditions is also al- 
tered in the same direction. For intermedi- 
ate lapses of time a separate investigation is 
necessary to determine what happens to the 
system. However, for a stable system it is 
clear by virtue of the definition of stability 
that for sufficiently long time periods there 
wiU be no final alteration in the behavior of 
the system. 

(b) We may make a change in some 
force acting on the system. Thus, we may 
cause autonomous investment to vary. Ac- 
tually, there are a variety of cases which 
must be considered. The change in force 
may be permanejit; it may be intermittent; 
it may be transient or instantaneous. In this 
very last case the analysis may be subsumed 
under the heading of a shift in initial con- 
ditions. In the case of stable systems the re- 
sponse to a permanent alteration gives us a 
description of the actual path followed by 
a system in going from one “comparative 
static level” to another. 


(c) Finally, there may be a change in 
some internal parameter of the system. We 
may ask, for example, what the effect of a 
change in the marginal propensity to con- 
sume or in the “relation” may have on the 
behavior of a system. Again, the change in 
question may be permanent, varying, tran- 
sient, etc. 

Because the economy is made up of 
mutually interdependent variables, one 
must employ the concept of causation 
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with care; Samuelson (1947, pp. 9-10, 
315 n.) notes: 

The only sense in which the use of the 
term causation is admissible is in respect to 
changes in external data or parameters. As a 
figure of speech, it may be said that changes 
in these cause changes in the variables of 
our system. . . . Even here, when several 
parameters change simultaneously, it is im- 
possible to speak of causation attributable 
to each except in respect to limiting rates 
of change (partial derivatives). 


The notion of causation in a closed inter- 
dependent system is exceedingly slippery 
and ambiguous. As used here, a system is 
said to be causal if from an initial configura- 
tion it determines its own behavior over 
time. While it is not appropriate to say that 
one subset of variables causes another to 
move, it is permissible to speak of change 
in a given parameter or datum as causing 
changes in the system or in its behavior over 
time. 

As was indicated at the outset of 
this section, a population change is 
usually looked upon as a change in a 
datum, in response to which the mag- 
nitudes of the variables composing an 
economic system undergo change. 
However, inasmuch as population data 
may change in consequence of changes 
in economic variables, it may become 
necessary to take into account such 
mutual interdependence as obtains be- 
tween economic variables and demo- 
graphic data. It is always necessary, of 
course, to take into account the chan- 
nels through which changes in the be- 
havior of individuals at the economic 
(population or demographic ) level may 
affect the behavior of individuals at 
the population or demographic (eco- 
nomic) level (Simon, 1957). 

The difficulties which attend efforts 
to determine empirically the effects 
changes in data or parameters may 
have upon an economic system have 
frequently been stressed. Thus, as 
Leontief writes (1951, pp. 33-34), it 


is hard to trace the diffusion of the im- 
pact of a change through the system 
of economic variables: 

The principal merit of the general equi- 
librium theory is tliat it enables us to take 
account of the highly complex network of 
interrelationships which transmits the im- 
pulses of any local primary change into the 
remotest corners of the economic system. 
While in the case of partial analysis, which 
operates simultaneously with only two or 
three variables, the interrelation among 
these few elements can often be perceived 
directly, such intuitive inference becomes 
practically impossible as soon as the number 
of variables increases up to four or five, not 
to say ten or twenty. A doubtful readei of 
these lines can ascertain the limitation of 
his own common-sense intuition by tiying 
to hazard at least an approximate solution of 
a system of three simple linear ecpiations 
with three variables; or, after having found 
the right answer mathematically, by trying 
to guess out intuitively what effect a change 
in one of the constants would have on the 
values of all three unknowns. 

Tlie problem becomes greater, given 
mutability of the elc'ments composing 
the matrix of conditions within which 
the functional relationships connecting 
(‘conomic variables arc supposed to 
hold. In fact, considerable support 
could be marshaled for the vic'w that 
economic dynamics in the sense that 
it has been defined above is too con- 
strained and non-dynamic, too neglect- 
ful of the role of changes in the matrix 
of conditioTis that are taken as given. 
Presumably Kuznets has this shortcom- 
ing in mind when he writes (1953, pp. 
294-95): 

In the social sciences we have need of a 
new group of workers who combine the 
ma.stery of detail and careful procedures es- 
sential to the specialized research scientist 
with' the wider horizon of the historian and 
social philosopher; and we have need on the 
part of our specialist groups of greater 
awareness of the variety of hi.storical experi- 
ence and tlie mutability of the social frame- 
work within which lie the more narrowly 
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defined phenomena that they study. With 
specific reference to the statistical tools and 
techniques for dealing with social data, one 
might suggest that the statistician needs to 
be receptive to the results of the analytical 
theorist, to the suggestion of the student of 
the historical scene, and even to the claims 
and clamor of the reformers. And he must 
beware especially of the danger of identify- 
ing mechanically derived lines with trends; 
calculated ratios with immutable and nat- 
ural laws of constitution, and correlation 
coefficients with inviolable laws of causa- 
tion and association. 

It is even contended that the meth- 
ods of economics are unsuited to pre- 
diction. Schoeffler (1955, pp. 40-41) 
has observed: 

As a result, the stiucture of economic 
analysis is not isomorphic with the structure 
of economic reality. In attempting to bridge 
the gap, economists have become accus- 
tomed to committing a considerable variety 
of artificialities in their collection, treat- 
ment, and inl('rpretation of data. They arti- 
ficially mechanize, artificially simplify, arti- 
ficially generalize, aitificially systematize, 
artificially fixate, artificially factorize, arti- 
ficially close, artificial!) semiclose and arti- 
ficially isolate. They employ an artificial in- 
directness. They assume the heterogene- 
ous to be homogeneous, the complex to be 
simple, the complexly related to be simply 
related, the unknown to be known, the vari- 
able to be fixed, the open to be closed, the 
connected to be isolated, and the indeter- 
minate to be determinate. Unavoidably, 
therefore, piedictions about economic real- 
ity which are produced with the aid of these 
techniques are quite undependable. 

Population changes frequently work 
themselves out through one or the 
other or both of two ‘modes” or formal 
channels, which may be identified, in 
Keirstead's terminology ( 1948, pp. 109- 
10 ): 

Anv process of change which we may 
select can best be observed as it woiks itself 
out through two forms or modes. These we 
shall call the “aggregative mode” and the 
“real mode.” By the “aggregative mode” 


we mean the form or mode through which 
any change works its effect on the economy 
via its effect on aggregate income. By the 
“real mode” we mean the form or mode 
through which the change affects the econ- 
omy via the alteration in the margin of sub- 
stitution of one good, or group of goods, or 
one factor, for another good, group of 
goods, or factor, the structure of the market, 
the level of real income and welfare, and 
the real rates of reward. Thus an increase in 
population may increase aggregate demand 
and in so doing work certain changes in the 
economy. This would be the “income 
mode.” The same population change would 
affect the labour-capital combination, un- 
der certain conditions increasing the pro- 
portion of labour tc> capital, and this would 
work further changes, not necessarily in the 
same direction, in the economy. This would 
be the “real mode.” It is important, we 
shall show, to sort out these two modes 
through which effects from causes of change 
work themselves out, and as far as possible, 
estimate the probable predominance of the 
one or the oth(;r when they appear to oper- 
ate in opposite directions. This can only be 
done, if at all, by careful selection of the 
processes to be analysed and definition of 
the level of abstraction. 

These two models are similar to 
(though more general than) what 
economists, following Hicks ( 1946, pp. 
27-83), call “income” and “substitu- 
tion” effects. Since these effects may 
work in opposite directions, it is not 
always easy to determine the net effect 
of a population change accompanied 
by both effects. 

While it may be easy to determine 
the direction of an economic effect ac- 
companying a change in some dimen- 
sion of population, it frequently is not 
easy to determine the magnitude of 
such an effect. The population change 
may be accompanied by some other 
change in the matrix of conditions 
within which economic effects work 
themselves out; for example, an influx 
of immigrants of superior technological 
culture entails an increase in the size 
of the labor force and possibly also 
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an alteration of the methods of pro- 
duction in use. Furthermore, when 
population changes are studied his- 
torically and when the period is one 
marked by various changes in the 
matrix of conditions, it may not be 
possible to describe all these changes 
with quantitative precision. In this 
event it is impossible to determine pre- 
cisely the effects imputable to the re- 
corded population change. 

It is only in the economic effects of 
population change that the economist’s 
analytical methods are particularly rel- 
evant. Tliese methods have not been 
contrived to deal with the impact of 
economic change upon the dimensions 
of a population. Accordingly, when one 
tries to analyze this impact, it is nec- 
essary to employ methods not peculiar 
to economics. Furthermore, when long- 
er-nin interrelations of economic and 
demographic behavior are analyzed, 
both the methods of economics and 
the methods of other relevant sciences 
must be employed, since not all the 
changes taking place can be dealt with 
solely by the methods of economics or 
by those of other relevant sciences. 

THE PRESENT STATE OF ECONOMIC- 
DEMOGIiAPHIC KNOWLEDGE 

In this section discussion is focused 
upon the nature of functional relation- 
ships rather than upon the specific em- 
pirical content of these n^Iationships, 
for the manner in which economic 
( demographic ) variables respond to 
demographic (economic) change may 
depend significantly, in concrete situa- 
tions, upon the state of other conditions 
present (even though not being ana- 
lyzed) which may vary greatly in time 
and space. It is, in fact, because eco- 
nomic ( demographic ) response to 
demographic (economic) change may 
be significantly conditioned by these 
extraneous factors that the instruments 
of economic analysis do not always 
yield adequate explanations. 


Demography 803 

Demographic Change and Economic 

Response 

Demographic changes may be sub- 
divided, for purposes of analyzing their 
economic effects, in at least two ways. 
First, these changes may be subdivided 
somewhat after the fashion in which 
they were subdivided in the first sec- 
tion, and the economic changes asso- 
ciated with given demographic changes 
may then be indicated. This arrange- 
ment is used here. Second, economic 
effects of demographic change may be 
viewed in terms of “comparative stat- 
ics,” or in terms of the proct'ss of eco- 
nomic change associated with tlu* proc- 
ess of demographic change, and de- 
mographic cliangcs mav l)e classified 
accordingly. When the metliod of com- 
parative statics is employ('d, investiga- 
tion is confined to “change's in a sys- 
tem from one^ position of e([uilil)riinn 
to another without regard to tlie tran- 
sitional process involved in the adjust- 
ment” (SamiK'lson, 1947, pp. 7-8). 
Such an approach would he' (*inploye'el, 
for example, if equilibrium values 
weTO determined before anel after a 
specifieel change in the magnitude of 
a pe)pulation and its labor- force com- 
ponent. If, howc'ver, the demographic 
events involved in a change in tlie' sizci 
of a population and its labor-forces 
component were ordcTcd in time', anel 
the ce‘one)rnic e'ffc'cts associated with 
these demograpliic events we're or- 
dered in time accordingly, tljc ap- 
proach employe'd would be that of eco- 
nomic dynamics or process analysis. 
This approach is superior to the fe)rrner 
approach in that the final equilibrium 
position is ejonditioneel by the process 
of aeljustment eventuating in stable 
equilibrium (Baurnol, 1951, chaps, i, 
vii-viif). This approach, furthermore, 
compels the analyst to take more ex- 
plicitly into account the? impact of 
changes in data that tend to be ig- 
nored on the ground that they lie out- 
side the province of economists. 
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Demographic changes are classified 
in terms of what were called second- 
ary, or derivative, demographic varia- 
bles, and the nature of the economic 
changes associated therewith are brief- 
ly described. What were called pri- 
mary demographic variables are dis- 
regarded, not because they are unim- 
portant but because they make their 
influence felt through the medium of 
the secondary variables. An over-all 
view of the influence exercised by 
these secondary demographic variables 
may be had from the following: 

Secondary 

demographic Economic variables 

variable sensitive thereto 

H; (r, n) Y, y, K, K I O, t, S, I, 

A, c, Cf. 

T Y, tj, K, K I D, I\, f, S, E, 

C, Cf, 

Ca Y, y, K, k, Dy, f, S, 7, E, 

c c 

C, Y, y, K, k D, D„ S, 7, E 

C, Y, y, K, fc, D„ S, 7, E 

Td Y, y, I D, D^, S, 7, E, e, 

The relationships indicated can now 
be examined in more detail. 

T. Population total; population den- 
sity— With increases in a country’s 
total population ( and hence in its den- 
sity), T, are normally associated in- 
creases in the magnitude of national 
income (Y), if only because the labor 
force is larger, and increases in savings 
(S) and the national stock of capital 
(X), if only because of the increase in 
Y, the rise in the marginal productivity 
of capital, and the disposition of soci- 
eties to provide capital for the equip- 
ment of increments in their numbers 
(Matthews, 1954-55). The effect of 
increases in T upon y are considered 
below. While the magnitudes of S and 
k are affected by various circumstances, 
increases in y are more likely to induce 
increases in S/Y and k than is invari- 
ance of y. 

Increases in T are associated with a 


tendency for the ratio of export to im- 
port prices (i.e., t) to fall, other con- 
ditions being given, since an increase 
in T usually entails an increase in both 
imports and exports (Royal Commis- 
sion, 1950, pars. 41 ff.; Rybezynski, 
1955; Corden, 1955; Robinson, 1951, 
pp. 188-89). A decrease in t, other 
conditions given, operates to make Y 
lower than it otherwise would have 
been. In the event, however, that the 
increase in T gives rise to increasing 
return and/or improvements in tech- 
nology, the resulting increase in out- 
put per capita will probably more than 
offset the effect of the accompanying 
decrease in 7. Although it has been 
suggested that the behavior of t may 
be used as an index of changes in a 
country’s population maladjustment, 
this suggestion is not considered prac- 
ticable, since changes in t are affected 
by many circumstances not connected 
with changes in the magnitude of T 
or R (Dalton, 1928; Cohn, 1934; Fua, 
1940; Rostow, 1952). In general, anal- 
ysis of the impact of increases in T 
upon t must take into account whether 
essentially static conditions obtain or 
whether there is associated with the 
increase in T so great a transformation 
of tlie economy and so great a change 
in the composition of imports and ex- 
ports that a new price structure and a 
new set of initial conditions is coming 
into being; this distinction is pertinent, 
in fact, in analyses of most sequels to 
increases in T. 

Increases in T, by modifying the 
relative prices at which factors of pro- 
duction are to be had in a country, 
modify the comparative prices at 
which finished goods are supplied and 
therewith alter the composition and 
the volume of both exports and im- 
ports. Because of this potential se- 
quence of events, increases in T may 
be accompanied either by emigration 
from the country in question or by ad- 
justment through international trade 
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(Ohlin, 1933; Lewis, 1950, 1955; Hans- 
son, 1952). Emigration tends to devel- 
op when increases in T press wages 
significantly below the level which po- 
tential emigrants believe themselves 
capable of earning in countries of im- 
migration. If, however, emigration 
does not take place under these cir- 
cumstances, the internal economy and 
the price structure of the affected 
country may undergo modification un- 
til new increments in the labor force 
have become employed under as fa- 
vorable circumstances as are realiza- 
ble, given the country’s resource equip- 
ment and technology. Inquiry con- 
cerning the extent to which interna- 
tional trade is a substitute for interna- 
tional migration and is capable of pre- 
venting wage declines (as sequels to 
increases in T) indicates trade to be a 
substitute, but one that is imperfect 
and only partly capable of offsetting 
increases in T (cf. Samuelson, 1953- 
54, Bibliography; Laursen, 1952; Mc- 
Kenzie, 1955; Robinson, 1956; Haber- 
Icr, 1955, pp. 18ff. ). Account is not 
taken of the fact that efforts to absorb 
population growth through industrial- 
ization arc much more likely than emi- 
gration to eventuate in a decline in age- 
specific fertility. 

Within limits, increases in T may 
operate to increase ij (given as con- 
stant all conditions except those af- 
fected by increases in T) and there- 
after serve to reduce y. For up to a 
point increases in T give rise to im- 
provements in organization and other 
sources of increasing return (Jones, 
1933; Clark, 1940; Young, 1928), and 
these improvements more than offset 
such adverse effects as eventually ac- 
company decreases in the amount of 
land and other resources available per 
head (i.e., decreases in Z). Eventually 
the decline in I constitutes a drag on 
the upward movement of tj. When in- 
ereases in T no longer give rise to im- 
provements sufficient to offset these ad- 


verse effects and those accompanying 
declines in #, further increases in T op- 
erate to make tj lower than it other- 
wise would have been, and this tend- 
ency is accentuated when population 
growth sen es to slow down the rate at 
which capital per head is formed or to 
affect adversely the terms of trade. In 
concrete situations, of course, when a 
society is dynamic and progressive, 
there usually are circumstances which 
make for the growth of y even though 
T is already too great (Tinbergen, 
1942; Tinbergen and Polak, 1950). 
Even in these situations, however, the 
increase of T may be depriving the 
population of advantages whose loss is 
not compensated by the increase of y 
(Leibenstein, 1954; Meade, 1955, chap, 
vi; Stone. 1955; Spengler, 1954). It has 
also been sugg(\sted that increase in 
T, by directing att(‘ntion to obstacles 
to income growth and compelling 
their removal, may itself be a source 
of technological and organizational 
progress, but not much evidence on 
this score has as yet been convincingly 
presented. There exists an extensive 
body of literature whose value is nec- 
essarily impaired by the fact that it 
has not yet been possible to assc‘ss 
with quantitative precision the various 
sources of increases in income (cf. 
Kuznets, 1956-.57, Gottlieb, 1945, 1949; 
Clark, 1940, pp. 291 ff.; Dijkmans, 
1938; Villard, 1955; Whelpton, 1939; 
Robinson, J952, pp. 104-11; Royal 
Commission 1950; Spongier, 1947-48). 

Increases in T may affect the distri- 
bution of income (i.e., D, D,,). If in- 
creases in T slow down the rate at 
which capital per head (fc) is formed 
and reduce the value of resources per 
head (/), the human agent, labor, be- 
comes 'more plentiful, compared with 
capital and land, and the rate at which 
the human agent is productive and re- 
munerated, compared with the rates at 
which capital and land are productive 
and remunerated, becomes lower than 
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it otherwise would have been. Un- 
der these circumstances the relative 
share of the national income going to 
labor may or may not change; it will 
not change if the elasticity of substitu- 
tion of labor for other factors of pro- 
duction approximates unity, and it 
may not change if institutional condi- 
tions are modified sufficiently to oflEset 
the decrease in labors comparative 
scarcity. Should D change in conse- 
quence of changes in T, Dy would 
change in the same direction in the ab- 
sence of compensatory institutional 
changes. While we cannot predict with 
certainty what will be the net effect on 
distribution (i.e., D and Dy) of an in- 
crease in T, the presumption is that 
the share of the human agent will be 
affected adversely unless the economy 
remains in the stage of increasing re- 
turns or unless the increase in T is 
counterbalanced by an increase in K. 
Of course, if K continues to increase 
faster than T and if there is sufficient 
technical progress, wages will continue 
to increase (cf. Dickinson, 1954-55; 
Marty, 1953; Mitra, 1955; Peacock, 
1952, 1954). 

Sauvy (1954) has suggested that if 
the territory on which a population is 
multiplying is relatively small, a hier- 
archy of social status tends to develop, 
in turn accompanied by notably great 
inequality of income. Presumably, 
however, such a development can en- 
sue only if there are present social var- 
iables which make for a positive asso- 
ciation between the relative magnitude 
of incomes and their relative rates of 
growth (cf. Simon, 1957, chap. ix). 

Increases in T may affect the level 
of employment, E, if K does not in- 
crease sufficiently. If labor is combina- 
ble with capital in sufficiently variable 
proportions, only a decline in the capi- 
tal-labor ratio tends to result. If, how- 
ever, the proportions in which capital 
and labor are combined are not suffi- 
ciently variable, it may not prove im- 


mediately possible to redistribute labor 
among industries rapidly enough to 
provide employment for all; hence, 
some unemployment and underem- 
ployment may result. This situation 
appears to obtain in overpopulated 
countries where there is an insufficien- 
cy of agents of production to combine 
with labor and where technological 
change and the redistribution of work- 
ers among employments does not pro- 
ceed rapidly enough to permit all in- 
crements in the labor force to be com- 
bined promptly, if at all, with other 
agents of production (cf. Dorfman et 
al.y 1954; Eckhaus, 1955; Fukuoka, 
1955). 

It is possible that increases in T may 
occasion increase in c at the expense of 
S, with the result that the ratio of S to 
Y (i.e., the average propensity to save) 
may fall. This result need not follow, 
of course, but it would become likely 
if the increase in T were accompanied 
by a decline in y. The composition of 
consumption (Cc) would change as a 
result of an increase in T either if y 
fell and caused a shift in consumption 
toward cheaper commodities or if the 
price structure of consumer goods un- 
derwent changes resulting in a consid- 
erable substitution of now relatively 
cheaper for now relatively more ex- 
pensive goods. 

Those interested in measuring or 
projecting consumption in general, or 
consumption of particular commodi- 
ties, must take into account the move- 
ment of population (i.e., T), since, the 
price structure and consumer tastes be- 
ing given, consumption is governed 
both by the movement of population 
and by that of per capita income ( Bel- 
shaw, 1956). Here it is needful merely 
to indicate that the movement of con- 
sumption may be associated either 
with that of the total population or 
with that of some component of the 
population ( e.g., young people, old 
people, families, households) and that 
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special studies of consumption usually 
deal with this subject (c.g., Blank, 
1954; Fisher, 1952; Zwick, 1957; Mack, 
1954; Klein, 1950, pp. 44-45, 81, 91). 
Ferber’s (1953) evaluation of various 
types of aggregate consumption func- 
tions indicates that the predictive ac- 
curacy of such functions is always im- 
proved when they are deflated by pop- 
ulation and expressed in per capita 
terms. 

R. Rate of population grou?//i.— Ab- 
stracting from the changes in age com- 
position that accompany a change in 
R until a population’s age composi- 
tion has become stable, the econom- 
ic variables apparently most sensitive 
to changes in R are j/, k, S, 7, and E, 
Because a change in R entails a change 
in the rate of change of T, the varia- 
bles 7, t, D, Dy, c, and Cc may be af- 
fected somewhat after the manner de- 
scribed above when the effects of in- 
creases in T were under consideration; 
there is no need, therefore, to consider 
these changes further. 

An increase in 71, other conditions 
being given, tends to slow down the 
rate of increase in k and hence even- 
tually to slow down the rate of in- 
crease in ij (Koo, 1955; Spengler, 
1951), which is conditioned by the 
rate of increase in k. Population 
growth absorbs resources which might 
otherwise be used partly to increase k, 
for resources are invested in incre- 
ments to the population (Bowen, 1937; 
Ghosh, 1946), and resources must be 
used to provide equipment for these 
increments. Accordingly, so long as 
there is not considerable unemploy- 
ment and a plethora of potential sav- 
ings, an increase in the rate of popu- 
lation growth tends to slow down the 
progress of k and y. The capital-ab- 
sorbing power of population growth 
may be suggested in several ways. On 
the assumption that national wealth 
approximates four to five times na- 
tional income, a saving rate of 4 to 5 
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per cent of national income is re- 
quired to keep the wealth-population 
ratio constant if population is growing 
1 per cent per year. The cost of a 1 
per cent rate of population growth, ex- 
pressed in terms of per capita income, 
appears to be in the neighborhood of 
0.5 per cent. Studies of the response of 
family expenditure patterns to increase 
in the number of children indicate 
that, family income being given, fam- 
ily savings per annum dimini.sh (Hen- 
derson, 1949-50; Brady and Froeder, 
1955; Goldsmith ct ah, 1956). 

The past two di'cades have witnessed 
the appearance of a voluminous lit- 
erature purporting to show that a de- 
cline in R, or tlu; advent of a low- 
level R, tends to be accompanied by a 
condition of underemployment and 
possibly by circumstances compara- 
tively unfavorabh' to the expansion of 
per capita income (cf. Barber, 1953; 
Daly, 1910, Davis, J., 1953; Hansen, 
1939, 1940, 1941, 1951; Hicks, 1946; 
Reddaway, 1937, 1939; Higgins, 1950; 
Goldcnberg, 1946; Ardant, 1950; Arndt, 
1948; Adler, 1945; Kc'ynes, 1937; Tim- 
lin, 1951; Royal Commission, 1950; 
Tsiang, 1942; Gordon, 1956; Corbett, 
1951; Matthews, 1954-55; also Achin- 
stein, 1950; Kiirih.ira, 1954; Harnberg, 
1956, and Jones, M., 1944). Some of 
the arguments may be indicated. Since 
a decline* in R tends to be accompanied 
by a decline in the rate of investment 
and an increase in the rate of savings, 
investment will no longer siiHice to 
offset savings under conditions of full 
employment (as it did in the nine- 
teenth century when supposedly 
around one-half of all investment was 
population-oriented, being undertaken 
to equip new increments to the popu- 
lation 'and the labor force and to fi- 
nance the extension of settlement). 
Population growth, furthermore, is a 
dynamic and catalytic agent that 
makes for economic growth in general. 
Since a continually growing popula- 
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tion insures a continually expanding 
market, enterpreneurs are not hesitant 
about investing in improved, resource- 
saving equipment. They expect to sell 
at a profit whatever they produce. 
Consequently, new and improved meth- 
ods are introduced at a relatively high 
rate. Given that population growth had 
been so important a force of economic 
expansion and so significant a source 
of demand for investment goods, it 
seemed to follow that a marked de- 
cline in the rate of population growth 
would result in a decline in techno- 
logical progress, investment, and em- 
ployment, with the multiplier eflFect 
and probably also the accelerator prin- 
ciple serving to intensify greatly the 
diminution in employment ( Stolper, 
1941). The role which variations in 
the rate of population growth may 
play in trade-cycle models involving 
intermittent shocks, or the presence of 
moving floors and ceilings, remains to 
be fully developed (Hicks, 1950; Han- 
sen, 1951; Goodwin, 1951). 

Critics of this view have indicated 
that although in the past population 
growth has absorbed a considerable 
volume of savings, population growth 
is not necessarily essential to the ab- 
sorption of such savings as are forth- 
coming under conditions of full em- 
ployment. The composition (Ic) of in- 
vestment may change but not its quan- 
tity L Population-oriented investment, 
relatively heavy in periods of great 
population growth, tends to be re- 
placed in part by other forms of in- 
vestment when population growth 
slackens and savings can be devoted 
to other purposes. In the past, savings 
have usually fallen within a range of 
5 to 15 per cent of national income 
(Kuznets, 1956). Investment has been 
of the same order of magnitude, with 
consumption and net government ex- 
penditures providing the remainder of 
the demand for net national product. 
Apparently a quite small increase in 


consumption and government expend- 
iture would oflFset a significant de- 
crease in investment expenditure and 
thus insure continuation of something 
like full employment. Such action, 
moreover, is considered quite feasible 
under modern conditions. It has been 
observed, of course, that in the 
United States the rate of investment 
remained high long after the rate of 
population growth began to decline 
(cf. Terborgh, 1945; Neisser, 1944; 
Fellner, 1947; Schiff, 1946; Hoover, 
C. B., 1948; Royal Commission, 1950; 
Robinson, 1951, pp. 115-32; Spengler, 
1956fl). 

It has been noted that just as a low 
rate of population growth may conduce 
to unemployment, so a high rate may 
conduce to inflation. If, with a rela- 
tively high rate of population growth, 
a nation endeavors both to equip new 
increments to its population and also 
to augment the equipment of its exist- 
mg population, the aggregate volume 
of investment resulting may exceed 
the aggregate volume of voluntary 
savings. If the gap between savings 
and investment is made up through 
privately sponsored or governmentally 
supported inflationary borrowing, 
prices will tend to rise until the gap 
is removed through forced savings and 
other adjustments (cf. Lewis, 1955). 

It has been remarked also that varia- 
tion in the rate at which population 
and the labor force are growing may 
affect the course of the trade cycle. 
During expansion phases of the trade 
cycle both unemployed and new mem- 
bers of the labor force become gain- 
fully employed. While those without 
employment during the upswing of the 
cycle do not constitute a homogeneous 
group, it is still true that a growing 
shortage of labor may check a cyclical 
upswing and that, insofar as this is 
the case, variation in the rate of growth 
of the labor force (resulting from past 
variation in R) may occasion some 
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variation in cyclical behavior. Further- 
more, insofar as variation in the rate 
of growth of population and the labor 
force is the source of variation in in- 
vestment, it may somewhat affect be- 
havior of the cycle through the me- 
dium of investment. Variation in the 
rate of population growth may also af- 
fect the cycle through the medium of 
saving (Matthews, 1954-55). Litera- 
ture on the cyclical effects of varia- 
tions in population growth is much 
smaller than that on the secular influ- 
ences of population growth (cf. Losch, 
1936; Haberler, 1941, chap, xi; Neisser, 
1944; Pederson, 1948; Robinson, 1952, 
pp. 107-10; Duesenberry, 1950). 

Structural unemployment might tend 
to become more common when the 
rate of population growth is low than 
when it is high, though for a some- 
what different reason than cyclical and 
general unemployment, for which re- 
lief may flow out of a sufficiency of 
investment. When a population is 
growing, this growth partly offsets de- 
clines in the per capita demand for the 
products of particular industries, with 
the result that fewer workers need to 
transfer out of such declining indus- 
tries. It has been indicated, however, 
that in the absence of new recruits to 
an occupation, the number attached 
to it will shrink at an increasing rate, 
after starting in the neighborhood of 
as little as 2 per cent per year (cf. 
Wolfbein, 1949; Royal Commission, 
1950, pars. 148-72). 

Ta. Distribution of population in 
space.— Whi]e the distribution of pop- 
ulation in space is largely the conse- 
quence of what has taken place in the 
past, together with current socio- 
economic population-conglomerating 
forces that give rise to internal migra- 
tion (Lbsch, 1954; Isard, 1956, Hoover, 

E. M., 1948), distribution is affected 
also by intercommunity differences in 
the rate of natural increase. Popula- 
tion redistribution serves to increase 
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per capita output when, as is frequent- 
ly but not always the case, it accom- 
panies or makes possible a more near- 
ly optimal distribution of economic ac- 
tivities in space. When this is the case, 
Y and y rise in consequence, and this 
rise may be intensified slightly if pop- 
ulation redistribution entails a use of 
land and resources that might other- 
wise lie outside the orbit of u.se be- 
cause of location rather than because 
of inferior quality. Redistril)ution may, 
as international migration sometimes 
does (Clark, 1951, pp. 206-7), produce 
changes in habits and attitudes and 
thereby conduce to the use of im- 
proved methods of production. Redis- 
tribution tends to increases wages some- 
what and thereby to modify D and Dy 
slightly. Redistribution also tends to 
increase the rate of investment and may 
thereby affect the character and prog- 
ress ol the trade cycle (Isard, 1942; 
Myrdal, G., 1933). R(‘dislribution oper- 
ates to reduce the supply of savings in 
the long run il, as appears to be tlie 
case, it transfers people from situa- 
tions in which the propensity to con- 
sume is relatively low to situations 
in which it is relatively high and if 
the effecls of this transfer are not off- 
set by accompanying increases in per 
capita income. Since consumption and 
value and other })chavior patterns 
vary som(‘what with community, pop- 
ulation redisti ibution may somewhat 
modify national consumption (o) as 
well as related patterns. Selective re- 
distribution of population in sj^ace, at 
eitlier the national or the international 
level, may s(*rvc to improve the occu- 
pational structure (or other structures) 
of the populations of immigrant-re- 
ceiving countries (Sauvy, 1952, pp. 
100 ff.). 

Composition of Population— Three 
kinds of population composition have 
been identified: sex, ag(i, and qualita- 
tive. It suffices to indicate that income 
levels, savings, capital formation, in- 
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come distribution, labor-force partici- 
pation, and possibly the level of em- 
ployment tend to be aflEected by a pop- 
ulation’s sex composition (Cg); but 
since major divergences from normal- 
ity of sex composition tend to be tran- 
sitory, they are not of long-run eco- 
nomic importance, (cf. Durand, 1948; 
Frumkin, 1950). Of the two forms of 
qualitative composition (C<,), geneti- 
cal and environmental, the former is 
neglected in this discussion, not be- 
cause it is unimportant but because the 
economic effects of variations in genet- 
ical composition have not been effec- 
tively related to economic processes. In 
general, while a population’s potential 
capacity to perform is limited by its 
genetical composition, the ratio of its 
actual level of performance to its po- 
tential level is governed by non-genet- 
ical conditions. Environmental compo- 
sition is important because values, as- 
piration levels, attitudes, educational 
and occupational and related oppor- 
tunities, and other behavior-affecting 
conditions vary with social environ- 
ment. In consequence, the aggregate 
behavior patterns of a population will 
be affected by variations in the propor- 
tions of children who are born or 
moved into some social environments 
as distinguished from other such envi- 
ronments. Tlie resultant changes in be- 
havior patterns may affect such eco- 
nomic tendencies as the disposition to 
save or to invest or to work. 

Occupational composition may be 
aflFected by differential fertility when 
fertility is relatively high in occupa- 
tional groups, the price and income 
elasticity of demand for whose serv- 
ices is relatively low, and labor mo- 
bility also is relatively low. Agriculture 
often is a case in point. Movement from 
agricultural occupations often is indi- 
cated because, given the relatively high 
fertility usually found there and the fact 
that the demand for agricultural serv- 
ices does not keep pace with the rate 


of supply of these services, more agri- 
cultural labor tends to be available 
than can be employed at rates of re- 
muneration at all commensurate with 
others in the economy ( cf . Simon, 1957, 
chap. xii). If movement out of agricul- 
ture does not occur, therefore, agricul- 
tural income levels tend to fall relative 
to those obtaining elsewhere in the 
economy. 

Most important of the forms of pop- 
ulation composition is age composition 
(Ca), in part because it is uniquely de- 
termined by the movement of age-spe- 
cific fertility and mortality, subject on 
occasion to a small amount of modifi- 
cation through international migration 
(Coale, 1956; United Nations, 1951, 
1953, 1954). Most important of the ef- 
fects of changes in age composition is 
that emerging from its influence upon 
the ratio of persons of economically 
productive age to the total population, 
since the magnitude of the fraction of 
the population that can be absorbed 
into the labor force depends upon this 
ratio (New York Legislative Commit- 
tee, 1948; Durand, 1948, 1953). The 
ratio tends to be higher when the rate 
of natural increase is low than when it 
is high, at least in a stable population, 
.since the increase in the relative num- 
ber of older persons associated with a 
low rate of natural increase is more 
than ofFset by the decrease in the rela- 
tive number of persons below produc- 
tive age (Lorimer, 1950; United Na- 
tions, 1954, 1956). 

Changes in age composition, other 
conditions being given, are usually as- 
sociated with changes in y, fc, S, and 
probably t, each of which tends to be 
positively correlated with output per 
head, which in turn tends to vary with 
the ratio of the labor force to the pop- 
ulation (Dorfman etal., 1954). Changes 
in age composition are also associated 
with changes in the composition of 
consumption, since the members of 
different age groups differ in their hab- 
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its of consumption and in their pur- 
chasing power. Moreover, age compo- 
sition is partly reflected in the relative 
number and composition of house- 

holds, by which consumption is af- 
fected (Henderson, 1949-50a, b; Glass 
and Davidson, 1951; Brown, 1954). 

It has been suggested that savings 
will vary with age composition because 
per capita income is affected thereby. 
Savings also vary with age, in part be- 
cause income varies with age and in 
part because needs vary with age 

(Fisher, 1952; Duesenberry, 1949; Ly- 

dall, 1955; Miller, 1955; Friedman, 
1956; Brady and Froeder, 1955; Zwick, 
1957). 

What the impact of changes in age 
composition upon investment and em- 
ployment will be is not self-evident. 
Capital per head (fc) tends to increase 
as the ratio of persons of productive 
age to total population rises. But 

whether the rate of investment then 
tends to be high enough to maintain 
full employment cannot be empirically 
determined with precision. Those who 
believe that labor mobility will dimin- 
ish as the average age of the labor 
force rises, and as the ratio of persons 
entering the labor force to persons de- 
parting falls, suggest that employment 
will not be full ( Myrdal, G., 1940; 
Reddaway, 1939). The predominating 
tendency remains to be determined, 
however, as does the variation of this 
tendency with other circumstances. 

The impact of an increase in the 
relative number of older persons, con- 
sequent upon a decline in age-specific 
fertility, is conditioned, of course, by 
the manner in which this increase is 
met. In general, an increase of this sort 
is less likely to produce adverse effects 
when there are no institutional obsta- 
cles to employing older workers and 
when inflation is not permitted to nib- 
ble away the accumulated financial se- 
curity of retired persons. Whether be- 
cause of a possible tendency for pub- 
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lie debt to increase in comparison with 
national income or because of other 
reasons, inflationary tendencies are 
greater in a slowly growing than in a 
rapidly growing population remains to 
be determined, however. In this in- 
stance, as in so many others, what takes 
place is not intimately connected with 
the growth of a population or with its 
age structure (cf. Derber, 1950; New 
York Legislative Committee, 1948; 
Bourgcois-Pichat, 1950; Webber, 
1956). 

Some writers have sought to explore 
the relation between the distribution 
of ability and the functional distribu- 
tion of income, and some of these same 
writers have found the distribution of 
abilities to be based in part upon the 
genetical composition of the popula- 
tion ( Staehle, 1943; Spengler, 1953, 
Bibliography). If the distribution of 
income is closely related to that of 
ability, as it must in a significant de- 
gree be, and if the distribution of abil- 
ity appears susceptible to significant 
change through genetical selection and 
resulting changes in the genetical com- 
position of population, further inquiry 
into these relationships is indicated. 

Economic Change and Demographic 

Response 

Demographic variables have been 
divided into two categories, the pri- 
mary (i.e.. A/, F, M(i, F,j, r, i, m, m,/) and 
the secondaiy (i.e., 71, T, C^, C\, C^, 
and possibly Cr,^), The secondary var- 
iables were described as derivative 
variables, since changes in their values 
are compounded of changes in the 
values of the primary variables. Eco- 
nomic change, therefore, produces de- 
mographic change by producing 
changes in the primary demographic 
variables, changes in which, in turn, 
give rise to change in the secondary 
demographic variables. As has been 
indicated, changes in the secondary 
demographic variables are of most sig- 
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nificance for students of economic 
change. 

The discussion presented in this sec- 
tion is organized in terms of the pri- 
mary demographic variables upon 
which changes in economic circum- 
stances operate. While T is a secondary 
demographic variable, its value at any 
time having been determined by the 
preceding behavior of primary varia- 
bles, T may be grouped with these 
primary variables when attention is 
being given to the direction of change 
in T produced by economic changes. 

M, F. Mortality; Age-specif- 

ic mortality is somewhat negatively cor- 
related with level of per capita income, 
other conditions being given, as is in- 
dicated in the chapter on mortality. 
The degree of this dependence varies 
with other conditions; it appears to be 
significant only within a certain in- 
come range. Insofar as such depend- 
ence obtains, mortality shows some 
tendency to diminish in population ag- 
gregates and in subgroups of popula- 
tion aggregates when over-all per capita 
income rises and also when forces mak- 
ing for greater equality in income dis- 
tribution occasion income increases in 
subgroups. The relationship between 
the movement of y and that of mor- 
tality is complex, however, depending 
on what intervening variables are pres- 
ent, on the uses to which increments 
in income are put, and so on. In many 
underdeveloped countries this relation- 
ship has come to differ from what it 
was in the early nineteenth century; 
for the present, at least, crude mortality 
is quite low and life expectancy rela- 
tively high in many countries in which 
per capita real income remains very 
low (Davis, 1956). 

Age-specific fertility tends to be cor- 
related positively with increments in 
per capita income arising from in- 
creases in employment (Kirk, 1942), 
improvements in technology, etc., when 
other conditions, especially the living 


pattern, stay put (cf. Leibenstein and 
Galenson, 1955). Other conditions rare- 
ly stay put, however, so decreasing age- 
specific fertility often is associated 
with increasing per capita income 
among those of reproductive age. In 
fact, until recently, the long-run tend- 
ency has been for per capita income 
to rise and for age-specific fertility, or 
at least gross reproduction, to fall. It 
is possible, furthermore, that large in- 
crements in income may modify the 
recipients’ living patterns in ways that 
serve to reduce fertility or that the 
changes giving rise to income increases 
may also render living patterns less 
favorable to fertility. Again, it is pos- 
sible for fertility to be aflFected by the 
degree to which the income recipient 
believes his income to be secure at 
various stages in life, whether because 
he owns property or because he par- 
ticipates in collective arrangements 
designed to protect him against un- 
favorable events. (Collective arrange- 
ments designed to insure a given num- 
ber of participants against such events, 
of course, furnish security at less cost, 
in terms of resources set aside for this 
purpose, than would be necessary were 
each participant to establish his own 
insurance reserve fund; the relative 
magnitude of deviation from normal 
expectancy, against which protection 
is sought, diminishes as the number of 
participants increases. Such arrange- 
ments thus increase the uncommitted 
fraction of an individuals income, but 
they may also increase somewhat his 
average propensity to consume. ) It has 
been suggested that a population, find- 
ing itself in a situation wherein growth 
of numbers continually depresses in- 
come near to the subsistence level, is 
most likely to escape from this Mal- 
thusian trap through policies that in- 
crease income significantly, thus serv- 
ing as destabilizers (Leibenstein, 1957). 

The population policies in effect in 
many countries are based in part upon 
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the supposition that age-specific fer- often is not reversible. The information 
tiUty tends to be stimulated by family obtained through such studies would 
allowanc^ and various other grants-in- throw light also on why the average 
aid geared to the number of dependent propensity to save of aggregate pop- 
children in a faimly (e.g., Watson, ulations, or of subgroups of such ag- 
1954fl, b; Susswein, 1948; Doublet, gregates, behaves as it does ( cf. 
1948; Gille, 1948a, h, 1952, 1954). Kuznets, 1956; Bums, 1952). 

While these policies presumably tend M^, F^. Differential mortality; differ- 
to elevate fertility in the short run ential fertility.— Among the circum- 
(Spengler, 1950), their long-run eflFect stances responsible for intergroup dif- 
is not so clear. This effect turns in part ferences in mortality are intergroup dif- 
upon the incidence of the costs of the ferences in total economic situations, 
policies in question. Under the family above all, perhaps, differences in per 
wage system, the cost is incident in capita real consumption. The impact of 
part at least upon wage and salary these differences varies with the char- 
earners, with this incidence varying ac- acter of societies, however, and with 
cording to type of system. Under some the absolute level of real income en- 
arrangements, however, the cost may joyed, as is indicated in the chapter on 
be largely incident upon those who mortality. Apparently, when minimum 
provide the bulk of the savings out of real incomes move above some critical 
which capital formation is financed; in level, intergroup income differences no 
this event, therefore, capital formation longer greatly affect intergroup differ- 
will be retarded, with the result that ences in mortality, 
income growth also will be retarded Among the circumstances responsible 
(Boulding, 1953fe). What the ultimate for intergroup differences in age-spe- 
net effect upon population growth will cific and total fertility appear to be 
be is not so clear. differences in per capita income and 

The circumstances which underlie differences in the level and composition 
the connections between income and of aspirations or wants. Inasmuch as 
fertility are not well known. In fact, both income and aspirations tend to 
the information available about the increase together, but not necessarily 
social-psychological processes which in the same proportion, fertility dif- 
connect change in income with the re- ferentials may increase even though in- 
sponses of tlie individual experiencing come differentials do not, and fertility 
this income change is very slight. Most differentials may remain unchanged or 
studies of consumption have dealt with decline even though income differen- 
relatively large numbers of subjects in tials incrca^^e. Intergroup differences in 
given periods of time and have estab- fertility are probably greater in open 
lished only gross functional relation- or less stratified than in closed or rigid- 
ships. The nature of the underlying ]y stratified societies, both because so- 
processes has not been adequately cial capillarity or social promotion leads 
studied, perhaps because the economist to family limitation and because social 
is not very interested in the sociopsy- promotion may favor the ascent of the 
chological nexus between change in less fecund and thereby reduce fecun- 
income and change in its use. Presuma- dily in the upper social classes ( Burks, 
bly, not until we make a detailed study 1941). Insofar as these two proposi- 
of these processes will we be able to tions hold, economic changes which re- 
explain fully why income change pro- duce the impermeability of interclass 
duces now one type of response and barriers may increase intergroup dif- 
now another, and why such change ferences in fertility. We will not know 
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precisely the extent to which differ- 
ences in fertility, by group, are attrib- 
utable to economic, as distinguished 
from non-economic, circumstances in 
different types of societies until we 
know much more about other determi- 
nants of age-specific and total fertility. 

e, i. Emigration, immigration.— While 
the movement of migrants from one 
country to another is affected by non- 
economic conditions, it appears to be 
dominated by economic conditions 
when legal barriers do not prevent 
movement. The demand for labor (or 
for population) in a country, together 
with the range of prices at which labor 
is demanded, depends on that country’s 
resources, its stock of equipment and 
rate of capital formation, the state of 
its technology, the fluidity of its occu- 
pational composition, and the stage of 
its industrial development. If the rul- 
ing circumstances make the demand 
for labor relatively inelastic and non- 
expandable, much of the increase in 
population that takes place, especially 
in rural sectors, will move abroad if 
the monetary and distance and psychic 
costs of movement are not too great; 
this tendency will be especially strong 
if the income and other economic ad- 
vantages anticipated abroad are de- 
cidedly superior to what appears to be 
in store for the potential migrant if he 
remains at home. If, on the contrary, 
the non-rural branches of the domestic 
economy are expanding, the disposition 
to emigrate is likely to be much weaker, 
even if the level of wages in prospect 
at home is significantly inferior to those 
that might be had abroad ( cf . Thomas, 
D., 1941). In sum, abstracting from 
the existence of legal barriers and from 
the transient influence of the trade 
cycle (Thomas, B., 1954; Jerome, 1926), 
the international movement of mi- 
grants tends to be dominated by real 
and anticipated international wage and 
salary differences, and the weight of 
this dominance is greater when inter- 


national trade is not free and when the 
demand for labor in countries of po- 
tential emigration is not suflBciently 
augmented by foreign demand for its 
exports (Ohlin, 1933; Hansson, 1952; 
Samuelson, 1949, 1953-54). 

For purposes of exposition and anal- 
ysis, the attraction of one country for 
another country’s potential migrants 
may be said to vary more or less di- 
rectly with the spread between the set 
of opportunities available in the coun- 
try of potential emigration and that 
available in the country of immigration, 
and it may be said to vary more or less 
inversely with the costs of movement 
from the one country to the other, with 
these costs depending principally upon 
expenses of transport and differences 
in culture, and perhaps above all on 
the distance intervening between the 
two countries, since both transport costs 
and the disposition to discount the at- 
tractiveness of opportunities available 
in countries of immigration are much 
affected by the distance they are re- 
moved from the country of potential 
emigration. Thus migration, like trade 
(cf. Isard, 1949, 1951, 1954, 1956; Isard 
and Peck, 1954; Stewart, 1947, 1948; 
Losch, 1954; Spengler, 1952, pp. 117- 
26; Bogue, 1949), is much affected by 
distance. While some writers continue 
to look upon emigration as a means 
of easing population pressure, others 
believe that it is more effective to in- 
vest in a country suffering population 
pressure the productive agents required 
to move its emigrants abroad and 
equip them; for such investment may 
accomplish what emigration is unlikely 
to do, namely, transform the country’s 
economy and thereby bring down its 
rate of natural increase. 

m, mtf. Internal migration; differential 
internal migration.— While the volume 
of internal migration may be affected 
by interregional differences in fertility, 
it is dominated by the forces which 
make for the conglomeration and ag- 
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glomeration of economic activities and 
hence of population. These forces are 
predominantly economic in character 
(Hoover, E. M., 1948; Losch, 1954; 
Isard, 1952, 1956; Hoyt, 1941, 1951; 
Isard and Whitney, 1949, 1955; Isard 
and Kavesh, 1954) and subject to the in- 
cidence of the cost of distance, just 
as international movements of men and 
goods are. The selective and differen- 
tial impact of these agglomerative 
forces also partly accounts for the fact 
that the migrant stream usually differs 
in composition from both that of the 
community of origin and that of the 
community of destination, though the 
bulk of this difference appears to be 
of non-economic origin (cf. the chapter 
on internal migration). Fluidity of oc- 
cupational structure is favorable to mi- 
gration, since it widens the range of 
opportunities accessible to the migrant. 

It is impossible to deal in brief com- 
pass with these forces of agglomera- 
tion, both because the literature is ex- 
tensive and because the corpus of lo- 
cation theory being developed to ex- 
plain the distribution of activities and 
individuals in space is by no means 
fully developed. Important contribu- 
tions of Isard and his co-workers, of 
Vining, of Stewart, of Losch, of Bogiie, 
of Zipf, of Simon, and of others arc 
indicated, however, in the Bibliography. 
There also are listed several works 
(Piddington, Sears) which testify to 
increasing concern at the non-expansi- 
bility of space in countries wherein 
space enters importantly into the stand- 
ard of living. 

Interrelations of Economic and 
Demographic Response 
The response of economic variables 
to demographic change has been ex- 
amined in isolation, as has that of 
demographic variables to economic 
change. This approach is justifiable in 
that it facilitates analysis; yet it is mis- 
leading. It is misleading because both 


economic response and demographic 
response are parts of an all-inclusive 
growth process (cf. Boulding, 1953fl; 
Svennilson, 1954). It is not possible 
to describe adequately the process of 
population growth in the past or to 
project convincingly the process of 
population growth into the future un- 
less population growth is treated as a 
component of a larger growth process 
whose participants are mutually inter- 
related. At the same time, it is not easy 
to generalize empirically this growth 
process, since so many ol the relation- 
ships are behavioral rather than tech- 
nological and since, tlierefore, the 
growth process appears to vary con- 
siderably in time and from country to 
country (Kuziiets, 1956, 1956-57), with 
high rates of increase in per capita in- 
come associated with both high and 
low rates of increase in population and 
vice versa. 

The nature of the interrelation be- 
tween income growth and population 
growth may be suggested. Let c rep- 
resent population elasticity, the ratio 
of a small proportionate increase in 
population to the small proportionate 
increase in community income upon 
which the population increase is con- 
sequent. Presumably a time lag would 
separate the initiating change in in- 
come and the response' of population. 
Let E represent the elasticity of pro- 
ductivity of poj)ulation, th(^ ratio of a 
small propcrlionate increase in com- 
munity income to the small proportion- 
ate increase in population upon which 
the indicated income increase is con- 
sequent. Now suppose that the com- 
munitj^s income, Y, increases two units 
per year because of changes uncon- 
nected with population growth. In con- 
sequence (assuming that time lags may 
be disregarded) population would in- 
crease, and as a result of the increase 
in population (labor force), income 
would increase, and so on. Under the 
conditions stated, Y would eventually 
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increase by the following amount ( AY) 
per year: fc(l + Ee +£2 + 

. . .), and population (T) would in- 
crease by e/\Y. In reality, of course, 
this sequence would not be realized. 
An increase in population cannot in- 
crease income until the increment to 
population enters the labor force, and 
the time from birth to such entry might 
be as much as sixteen to twenty-five 
years. T might also respond to increases 
in Y only after a time lag. 

The problem is that of stating in 
satisfactory terms the nature of the 
interdependent changes. Some atten- 
tion has been given to the formulation 
of statements that are realistic and sat- 
isfactory (Vianelli, 1936; Haavelmo, 
1954; Leibenstein, 1954), but not much 
real progress has been made; nor is the 
prospect of progress very promising. 
Presumably, because of the time lags 
involved, difference-equation models 
are indicated; and because different 
components of population (income) re- 
spond differently to changes in differ- 
ent components of income (popula- 
tion), both population and income 
must be appropriately subdivided. 

Reference has been made above only 
to the nature of the interrelation be- 
tween changes in income and changes 
in population, together with the cu- 
mulative effect of such changes. One 
might proceed similarly with other 
pairs of interconnected variables, one 
from the economic realm and the other 
from the demographic realm. Unfor- 
tunately, little such inquiry has been 
attempted. Instead, it has been custom- 
ary to postulate a rate of change, say, 
in the size of the labor force, and then 
to build upon it estimates of the rate 
of growth of net national product. Or 
it has been explicitly assumed only 
that population would grow at a cer- 
tain rate, on the implicit assumption 
that net national product would grow 
at a rate sufficient to sustain the postu- 


lated increase in population (Pearl, 
1939). 

NEXT STEPS IN RESEARCH 

Two steps may be indicated: im- 
provements in methods and approaches 
in analysis and identification of sub- 
stantive areas in special need of study. 
Most studies of population problems 
deal with the behavior of groups and 
subgroups of individuals through time. 
The kind of analysis called for, there- 
fore, can be labeled dynamic process 
analysis, for it entails determining the 
changing demographic situation of a 
population as it progresses through a 
sequence of time periods, in each of 
which the situation then resulting flows 
out of the situation that, having 
evolved from situations existing in ear- 
lier time periods, came to obtain in the 
time period immediately preceding that 
under consideration. The situation of a 
population in any given time period is 
what it is in virtue of the situation ob- 
taining in the immediately preceding 
time period, together with the func- 
tional relations that interrelate the ma- 
jor demograpic, economic, and social 
dimensions of the population whose 
sequence of situations is under analysis. 
The progress of a population from one 
situation to the next is always condi- 
tioned, of course, by exogenous circum- 
stances that operate either as restraints 
or as facilitating agencies, but the im- 
portance of these exogenous circum- 
stances is likely to become relatively 
great only if an analysis relates to a 
considerable number of time periods in 
the course of which the cumulative in- 
fluence of these exogenous circum- 
stances can become significant. 

It appears to be essential, if dynam- 
ic process analysis is resorted to, that 
social-psychological considerations be 
taken into account as well as those 
which are of an essentially economic 
or demographic order. For, as an exam- 
ination of points of convergence shows, 
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most of the relevant relations are be- 
havioral rather than technological or 
purely mechanical; and when relations 
are behavioral, it is always possible, 
and frequently probable, that social- 
psychological as well as economic and 
demographic circumstances condition 
their concrete form. When this is the 
case, therefore, the study of the prog- 
ress of a population through time, if it 
is to be optimally eflFective, presup- 
poses consideration of social-psycho- 
logical circumstances also. Hence an 
interdisciplinary rather than a purely 
economic or a purely demographic ap- 
proach is indicated. 

The movement of a population 
through time entails change in many 
interrelated variables. Two technical 
problems therefore confront the ana- 
lyst. On the one hand, the techniques 
of multivariate analysis are called for 
whenever one anticipates significant 
changes in a number of these interre- 
lated variables. On the other hand, be- 
cause analysis of variables becomes in- 
creasingly difficult with a greater num- 
ber of variables, factor analysis or an 
analogous set of techniques to reduce 
the number of variables may be called 
for. Of course, given electronic com- 
puters and given sufficient specificity 
respecting variables and their possible 
interrelations, complicated models, 
stochastic and non-stochastic, may be 
utilized. 

At present, two sorts of models are 
commonly employed, economic and 
demographic. In economic models 
most or all dimensions of population 
usually are treated as data or exogenous 
elements. In demographic models rel- 
evant economic variables are disre- 
garded or considered only implicitly. 
Such procedures are justifiable for 
some purposes and under some condi- 
tions, and they would be justifiable un- 
der all conditions if both the economic 
and the demographic worlds were self- 
contained, autonomous, and hence in- 


Demography 

dependent of all other worlds. But a 
very high degree of independence is 
seldom approximated. It is desirable, 
therefore, when both economic and de- 
mographic variables are significantly 
involved, to deal with these variables 
explicitly in tlie models prepared for 
analysis— in short, to employ economic- 
demographic models when their use is 
indicated. It would be possible, for ex- 
ample, after having specified the con- 
ditions of demographic stability, to 
specify sets of economic and non-eco- 
nomic conditions suited to maintain 
these conditions of demographic sta- 
bility and then to utilize the resulting 
stable economic-demographic systems 
to facilitate further analysis. 

The role of time lags in dynamic de- 
mographic process analysis also calls 
for careful statement and assessment. 
Here concern is just with what have 
been called economic and demograph- 
ic variables. Change in one variable is 
not followed promptly by change in 
other variables, nor is the time interval 
between initiatory and consequential 
change of uniform length. In some in- 
.stances the time interval is .short (e.g., 
betv^een the addition of a child to a 
family and modification of the family’s 
expenditure pattern ) . In other instances 
the time interval is very long (e.g., be- 
tween a change in age-specific fertility 
and natural increase and the conse- 
quent change in the rate of increase of 
the working-age population). Until we 
can determine precisely the quantita- 
tive dimensions of the time lags in- 
volved in dynamic demographic proc- 
ess analysis, together with the degree 
of stability characteristic of such time 
lags, the empirical content that can be 
given to dynamic demographic process 
analysis will be limited. Inquiry into 
these time lags presupposes inquiry 
into mechanical, institutional, and so- 
cial-psychological relationships, since 
some time lags are essentially mechani- 
cal (e.g., those between earlier and 
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later changes in age structure), some 
are institutional (e.g., those between 
birth and entry into labor force), and 
some are predominantly social-psycho- 
logical (e.g., those between family-in- 
come change and change in family fer- 
tility pattern). 

A major shortcoming of much of the 
analysis touched upon in this chapter 
is that it tends to be shaped too much 
by the kinds of information supposedly 
available and too little by the kinds of 
questions that are of great significance 
even though not eflFectively answer- 
able through analysis of data present- 
ly available. An assembly of questions 
or problems, together with an indica- 
tion of their comparative priority ap- 
pears necessary; the object then in view 
would be specifying the data needed 
to provide both answers to these ques- 
tions and the resolution of associated 
problems. 

The scope for illuminating empirical 
research, with information presently 
available, is very limited and is likely 
to remain so. It has already been noted 
that many, though not all (e.g., age 
composition), of the economic and de- 
mographic variables discussed earlier 
may undergo modification because of 
changes taking place in other variables, 
some of which were not included in 
the lists assembled earlier. In a sense, 
therefore, the changes in question may 
have multiple causes, some of which 
may be interrelated, and the methods 
of analysis indicated are of the multi- 
variate sort. However, models designed 
to guide such analysis cannot be trans- 
lated into empirical terms until the 
variables entering into such models are 
precisely defined, given precise and 
unambiguous and quantitative expres- 
sion, and made adequate in number to 
make the system represented by the 
model essentially a closed ( though 
perhaps an evolving) system. Data 
gathered in censuses and other enu- 
merations of the usual not clearly de- 


fined multiple-purpose sort do not, as 
a rule, meet the requirements laid 
down. This being the situation, it is not 
likely that many questions can be nice- 
ly formulated and resolved until data 
are gathered, presumably by sampling 
methods, in response to carefully stated 
questions, answers to which are ob- 
tained through carefully executed sur- 
veys. 

Parenthetically, when the data at 
hand are quite limited in quantity and 
quality, recourse must be had to the 
use of theory and models into which 
enter functional relations, the general 
character and direction of which, but 
not their specific and concrete content, 
are known. For many purposes of pol- 
icy, recourse to the use of such models 
is quite adequate. For example, the 
average propensity to save and the 
elasticity of productivity of labor and 
capital may not be very well known, 
and information concerning the pro- 
spective course of technological change 
may be even less adequate. Even so, 
one can easily demonstrate that, in 
many situations, a lower rather than a 
higher rate of population growth is 
preferable, if only because the lower 
rate absorbs less capital and hence is 
less unfavorable to the progress of per 
capita income than is the higher rate. 
In sum, the direction of the economic 
effects of demographic change fre- 
quently is known and their magnitude 
is roughly determinable, even in the 
absence of much information. Within 
limits also, the direction of demograph- 
ic effects on economic change may also 
be known, but the range of uncertainty 
is much greater than that of the eco- 
nomic effects of demographic change. 

It may be relevant, in this connec- 
tion, to inquire into the nature and 
causes of the apparent appeal made 
by Marxian views on population to 
public spokesmen and policy-makers in 
some countries, and particularly to 
those in countries in which population 
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pressure, by most standards, is great. 
In essence, Marxian views appear to 
find little if any functional connection 
between population movements and 
the movement of per capita income, 
and this despite the fact that much em- 
phasis is placed upon technological 
progress and capital formation; at least 
the second is adversely aflFected by 
population growth. The kind of in- 
quiry here indicated lies within the 
area of the sociology of knowledge, but 
its significance lies in the field of in- 
ternational relations. 

Effective inquiry into the determi- 
nants of age-specific fertility in a dy- 
namic world presupposes fairly com- 
plete knowledge of the acquisition of 
patterns of consumption. Yet, on this 
score, there is a decided shortage of 
relevant information. The information 
available is essentially cross-sectional 
rather than longitudinal in character 
and hence falls short of what is re- 
quired in much the same manner that 
the information underlying the syn- 
thetic net reproduction rate falls short 
of what is required. It would appear 
that the type of inquiry indicated is 
the longitudinal sort that underlies co- 
hort analysis. Conceivably, small but 
truly representative cohorts of consum- 
ers could be selected at some stage in 
life, perhaps at entry into some level of 
education or into the labor force, and 
their behavior as consumers observed 
and studied throughout life. A series of 
such cohorts would have to be selected, 
of course, to represent a sequential se- 
ries of years. The response of the con- 
sumption patterns of specific members 
of representative cohorts to income 
and other changes could be recorded 
and studied longitudinally and the re- 
sults could be contrasted with those 
presently obtained through cross-sec- 
tional inquiry and analysis. Such study 
could be financed by foundation funds 
and carried on by an institution some- 
what after the manner of the Terman 


studies of gifted children. In time, a 
great deal of information concerning 
the social-psychological processes in- 
volved in the modification of living 
patterns would be assembled and this 
in turn could be used to improve great- 
ly the results obtained from cross-sec- 
tional analysis of consumption. An in- 
quiry of this sort would automatically 
provide fertility information of the sort 
obtained by cohort analysis, and this 
information could be carefully corre- 
lated with the economic and related 
information obtained for the same co- 
hort. 

Assessment of the possibilities of 
making population forecasts is indi- 
cated, since if these cannot be made 
with a high degree of precision as to 
time and magnitude of increase, it fol- 
lows that effective economic adjustment 
to population change is best achieved, 
as in the past, through keeping tho 
economy highly flexible and capable of 
being accommodated to considerable 
variation in the rate of population 
growth. Whelpton (1954, p. 276) has 
suggested that the demographers task 
of forecasting births would be much 
simplified “if economists and other so- 
cial scientists could provide reliable 
forecasts of changes in business and so- 
cial conditions during the next decade 
or more.” It is doubtful, however, 
whether economists could provide such 
forecasts, since the conditions prereq- 
uisite to satisfactory economic forecasts 
arc not present and are not likely to be 
present (cf. Schoeffler, 1955). This 
doubt needs to be resolved, nonethe- 
less, and it needs also to be deter- 
mined, insofar, as possible, whether 
major fluctuations in per capita income 
remain likely. 

Much more work needs to be done 
on the interrelations of the trade cycle 
and age-specific fertility (Thomas and 
Galbraith, 1941; Hogben, 1938; Hy- 
renius, 1946), a subject that has not 
received a great deal of attention in 
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recent years, though it ties in nicely 
with cohort analysis. Information from 
such research would have various uses 
and would contribute to assessing the 
predictability of population move- 
ments. We would have to take account 
of a new factor in the situation— the 
state’s disposition to provide unemploy- 
ment compensation and to furnish fam- 
allowances and related grants-in- 

As has been indicated, economic 
changes may be translated into terms 
of substitution and aggregative or in- 
come effects. Tlie former set of effects 
is represented principally by changes 
in the structure of prices; the latter is 
represented principally by changes in 
aggregate and/or per capita income. 
When prices change, costs attendant 
upon the reproduction and rearing of 
children may become relatively greater 
or less than the costs of goods and 
services which compete with those en- 
tering into the reproduction and rear- 
ing of children, and fertility may be 
affected accordingly. Probably the 
progress of age-specific fertility through 
time has been notably affected by 
changes in tlie price structure (e.g., 
the decline in the relative prices of 
what once were called luxury goods). 
We might tlierefore inquire into the 
effect of changes in the price structure 
upon the course of fertility. Similarly, 
we might inquire into the effect of 
changes in the wage and/or salary 
structure of nations upon the course of 
differential fertility and into the vari- 
ous sources (e.g., immigration, differ- 
ential migration, technological change) 
of these changes in wage and salary 
structure. Since the impact of aggre- 
gate or income effects upon demo- 
graphic variables has received far more 
attention than that of substitution ef- 
fects, the importance of aggregate ef- 
fects need not again be stressed; but 
we should make a clearer distinction 
between aggregate and substitution ef- 



fects, if for no other reason than that 
the distinction is of considerable sig- 
nificance to policy (Spengler, 1950). 

It is possible to prepare either a brief 
or an extended list of substantive areas 
in need of further study. In fact, the 
United Nations (1954, pp. Iff.) has re- 
cently prepared such a list and many 
defects in the information available 
were reported earlier in a United Na- 
tions (1953) study. Here only a few 
such needed studies will be indicated. 

Perhaps the most important of pos- 
sible economic studies is a report on 
the land and natural resources of the 
world, on their distribution and use, on 
their entry into international and inter- 
regional trade, and on the degree to 
which they enter into national incomes 
and into the composition of specific 
commodity groups. At present there 
exists considerable though scattered in- 
formation on these questions. But it is 
incomplete; it is not in accessible form; 
it has not been carefully assessed in the 
light of technological prospects; and it 
has not been put in a form sufficiently 
suitable for policy considerations. 

Information concerning land and 
other natural resources is important be- 
cause it is by the stock of these that 
the course of aggregate and per capita 
income is ultimately determined, given 
the course of population growth and 
the state of technology. It is tlie stock 
of these resources (among which is 
space itself, that is, space for economic 
activity, habitation, and recreation ) 
that ultimately is fixed in quantity. Yet, 
at present, the long-run significance of 
the availability of land and resources 
receives httle attention, concern being 
restricted to what will be available in 
one, two, or three decades. 

We also need more information on 
age-structural change, together with 
the implications of this kind of change 
for the relative magnitude of the labor 
force, for the recruitment of occupa- 
tions, for the interoccupational mobil- 
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ity of labor, for retirement policies, and 
for the economic aspects of social secu- 
rity (which could be weakened by in- 
flationary policies or by obsolete in- 
vestment policies ) . There is much scat- 
tered information on these questions, 
and a number of special studies have 
been undertaken; but there has not yet 
been a definitive inquiry of really au- 
thoritative significance for public and 
private policy. 

A third subject in need of careful in- 
quiry is the possible economic effect of 
differential fertility. We noted earlier 
that economic effects might arise from 
economically significant changes in the 
genetical composition of populations or 
from significant changes in the cultural 
or value composition of populations 
consequent upon the course of differ- 
ential fertility. On these matters scat- 
tered papers have appeared, but no 
one has yet brought together a suffi- 
ciently inclusive body of well-assem- 
bled and assessed information to per- 
mit answers of salient importance in 
this field and to provide a satisfactory 
basis for policy which, at present, may 
unduly neglect effects of differential 
fertility. 

A fourth subject greatly in need of 
inquiry is the range of response of 
which so-called underdeveloped coun- 
tries, whether already densely popu- 
lated or not so heavily populated, are 
capable. We presume that in many of 
these countries much of the fruits of 
development programs will be con- 
sumed by increments in population 
brought into being by these programs, 
and the progress of per capita income 
will be retarded or checked. Much of 
what is significant in this connection is 
treated in the chapters dealing with 
fertility and mortality. It remains true, 
nonetheless, that fertility levels may be 
affected by the composition of invest- 
ment (Leibenstein and Galenson, 1955; 
Leibenstein, 1957; Spengler, 1956c), 
by the character of the price structure. 
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by the impact of the economic policies 
pursued when the population gains ac- 
cess to effective means of population 
control, and by the population’s dispo- 
sition to regulate its numbers. It is es- 
sential, therefore, that the information 
available on these questions be gotten 
together, assessed for gaps, and ori- 
ented to policy considerations. It is de- 
sirable also that studies be undertaken 
of the probable cost of population 
growth in terms of per capita income 
(e.g., Coale and Hoover, 1958). 

A fifth subject is the impact of pop- 
ulation and income growth upon the 
availability in the near and the more 
distant future of recreational facilities 
and perhaps also upon the significance 
of this availability for the population’s 
general health. This availability has 
been disregarded, though it is shrink- 
ing in per capita terms, because it is 
camouflaged by the methods used in 
calculating gross and net national 
product. 

A sixth and related subject is the 
impact of population growth upon 
goods and services that at one time 
were free. Real income is being af- 
fected adversely by the decline in that 
component of living which is free in 
tlie sense that its use costs no one re- 
sources that bear a price because 
scarce. As population grows, the role 
of free goods and services diminishes, 
but the effect of this diminution is ig- 
nored in income studies, since they 
disregard the role of goods and serv- 
ices other than those which command 
a price because scarce. How has the 
availability of free goods been affected 
by population growth? This question is 
of importance from a policy point of 
view, since we must consider it when 
we give attention to the comparative 
attractiveness of different rates of pop- 
ulation growth. 

Seventh, although a considerable 
amount of theoretical work is being 
published on interregional economic 
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The development of all knowledge 
proceeds both by specialization and by 
the bridging of specialties. At any time 
the modes of specialization are likely 
to be conventional, arbitrary, and per- 
haps even accidental. And since ordered 
scientific knowledge is always ab- 
stracted from the raw materials of real- 
ity, there develop marked tendencies 
for specialties to intersect and overlap 
and for questions to arise that can be 
answered only by transcending con- 
ventional boundaries, by adopting 
points of view and postures typical of 
other disciplines. If these circum- 
stances justify an examination of the 
relations between scientific fields, they 
do not warrant attempts to set precise 
boundaries, adjudicate jurisdictional 
disputes, or allocate a specialty that 
intersects a number of disciplines to 
the exclusive control of one of them. 

Demography is first discussed below 
as a subfield of sociology, with full rec- 
ognition that the jurisdiction of sociol- 
ogy is not exclusive. Attention is then 
turned to sociological theory in rela- 
tion to demography and finally to de- 
mographic theory in relation to sociol- 
ogy* 

DEMOGRAPHY AS A SUBFIELD 
OF SOCIOLOGY 

Although demography deals with a 
somewhat distinctive body of data, has 
specialized techniques for analyzing 
those data, and has some unifying the- 
ory or general perspective, it is gener- 
ally regarded as a “branch” of other 
fields (commonly sociology, econom- 
ics, or geography). The simple test of 


this assertion is the absence of college 
and university “departments” of de- 
mography or population studies and 
the rarity even of “chairs” of demogra- 
phy in other departments. Wliether this 
represents historical accident rather 
than a “correct” administration of edu- 
cation is not likely to be settled by dis- 
passionate discussion. It is perhaps 
noteworthy that the last two decades 
or so have witnessed an increasing 
number of university-sponsored re- 
search institutes in population studies 
which normally conduct advanced 
training either through formal seminars 
or through supervised research. 

At least in American college organi- 
zation, demography is allocated to so- 
ciology more frequently than to other 
disciplines. The majority of courses are 
offered in sociology departments, and 
sociology is consequently the formal 
field in which at least a plurality of 
practicing demographers have received 
advanced degrees. Since the field of 
advanced training is likely to have 
some bearing on the direction of re- 
search interests, some of the intimate 
connections between sociology and de- 
mography may be traced to this source 
rather than to the interpenetration of 
“independent” disciplines. 

Whether the American student of 
sociology specializes in demography or 
not, he is at least likely to get some ele- 
mentary introduction to the study of 
population in general sociology courses. 
Most of the standard “introductory” or 
“principles” texts in sociology have 
larger or smaller sections explicitly de- 
voted to population size and composi- 
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tion, fertility, mortality, and migration. 
The level of theoretical and methodo- 
logical sophistication in the treatment 
of demographic subjects is of course 
highly variable among tlie widely-used 
texts. The primary point of present in- 
terest is not the adequacy of their in- 
troduction to a technical field, but 
rather the fact that the attempt is made 
to treat demography as a subfield of 
sociology. 

As a final, and admittedly incidental, 
indication of American practice in clas- 
sification of specialties, it may be noted 
that in the Dictionary of Occupational 
Titles, “Demographer” is listed and 
briefly described under the general 
heading “Sociologist” ( U.S. Depart- 
ment of Labor, 1949, p. 1241 ) . 

Since demography is related to a 
number of standard scientific disci- 
plines, it might be argued that the pre- 
dominant American practice of treat- 
ing the field as a part of sociology is 
merely arbitrary and conventional. 
This again is a question not likely to 
be easily settled on strictly logical 
grounds. Nor is it necessary to make 
the attempt for present purposes; it 
seems more appropriate to accept cur- 
rent practice and identify some of its 
major consequences before turning to 
the relations between the fields as 
somewhat independent but interde- 
pendent ways of organizing and ana- 
lyzing social phenomena. 

If demography be accepted, for the 
moment, as a subfield of sociology, 
what are its special characteristics m 
the more general field? Three points of 
emphasis in demography are distinct 
from other sociological thought and re- 
search. 

( 1 ) Demography entails a persistent 
emphasis on quantitative variables and 
measurement. Much of sociology com- 
prises non-quantitative description and 
generalizations about social patterns 
and structures that are not expressed 
in terms readily amenable to quantifi- 
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cation. Demography is accordingly 
recognized by sociologists as one of the 
more “advanced” specialties in the field 
and one of the few that uses precise 
mathematical models as well as statis- 
tical techniques. It may be added, 
without attempting to discount tliis 
position of some “prestige” in sociol- 
ogy, that the sheer existence of statis- 
tics collected at public expense has 
greatly aided the development of de- 
mography in the direction of measure- 
ment. Other sociological specialties 
must rely on less comprehensive and 
less adequate statistical sources or, 
very commonly, “manufacture” their 
own statistics in expt'riments or expen- 
sive field surveys. Moreover, the pri- 
mary demographic elements (persons 
and vital events— births and deaths), 
although involving some problems of 
definition, are easier to identify than 
are many elements in other sociological 
fields (e.g., role, pattern, norm, and 
even community). 

(2) In general, deinograpliy deals 
with the “distributive” characteristics 
of a society, as compared with unifying 
concepts like “culture” or “social struc- 
ture.” Population size and growth and 
such characteristics as age and sex pro- 
vide some of the basic dimensions of 
social phenomena that may then be 
analyzed with reference to other varia- 
bles. This distinction should not be ex- 
aggerated, however. Demographers 
deal also with various population “char- 
acteristics” which are primarily social 
and which vary among societies and 
cultures. Pt rliaps because of the close 
professional ties witli sociology, de- 
mographers even seem occasionally to 
neglect current “distributive” aspects 
of population in favor of analyses more 
closely,linked to aspects of social struc- 
ture as commonly studied by sociolo- 
gists. For example, current research on 
fertility appears to be more concerned 
with completed size of family-a sub- 
.systern of society— than with variations 
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in current fertility rates applicable to 
the society as a whole. The latter may 
vary through time somewhat independ- 
ently of the former and yet retain so- 
cial and even sociological significance: 
for example, variations in school pop- 
ulations, entrants to the labor force, 
proportions of new voters, dependency 
ratios, and consumption patterns. It 
will be suggested later that sociologi- 
cal theory and analysis is especially 
weak with reference to social change. 
It appears that to the extent that cur- 
rent demographic research attempts to 
derive benefit from sociology, demog- 
raphy is hkely to rely more on static 
and segmental analysis than on an ex- 
planation of temporal variations, par- 
ticularly over a short period. 

(3) It is, then, precisely in its ex- 
plicit concern with time and change 
that demography oflEers another special 
characteristic as a subfield of sociol- 
ogy. Much demographic measurement 
involves rates and trends in rates. It is 
true that these may be, and often are, 
used essentially for static cross-scction- 
al comparison (as in fertility and mor- 
tality diflFcrcntials, or in the classifica- 
tion of populations into growth types). 
However, it is also true that persist- 
ent emphasis on historic changes in 
population size and composition and 
on population projections provides the 
non-demographically oriented sociolo- 
gist with examples and models for the 
analysis of other trends. For example, a 
demographic growth model may be ap- 
plied, with minor modifications, to any 
segment of a social system. Analysis of 
trends in formally organized associa- 
tions may be concenied solely with 
total size or with internal composition 
also. For the latter, especially, "com- 
ponent rate” projections are indicated, 
just as they are with standard demo- 
graphic forecasts. Organizational ac- 
cessions may be treated as births or in- 
migrants, separations as deaths or out- 
migrants. Rates of accessions and sep- 


arations may be applied to various 
parts or sections or to other social cate- 
gories within an association. So much 
is fairly obvious, although not thereby 
standard practice in sociological re- 
search. There are also somewhat sub- 
tler appheations of demographic anal- 
ysis. Again a single example may suf- 
fice. It is well known that a population 
may be growing by natural increase 
and still not be effectively reproducing 
itself for the long run if the growth is 
in considerable measure a result of an 
age composition temporarily favorable 
to fertility, but the actual size of fam- 
ilies is too small to insure continuous 
replacement in subsequent generations, 
given intervening mortality. A similar 
view of "underlying trend” applies to 
the replacement of persons in skilled 
and professional occupations; their 
numbers may be currently growing 
owing to past occupational choices, but 
subject to subsequent decline in view 
of the failure of similar choices and/or 
training facilities at the appropriate 
younger ages. 

In the remainder of this chapter de- 
mography is treated as a largely inde- 
pendent discipline, which intersects so- 
ciology in various ways and at numer- 
ous points. The organization of the 
discussion is essentially fourfold: (1) 
functional theory in sociology and its 
relation to demography, (2) the rela- 
tion of special fields and topics in soci- 
ology to demography, (3) "the” popu- 
lation problem and its relation to soci- 
ology, and (4) the relation of special 
fields and topics in demography to so- 
ciology. Tin’s organization represents 
an attempt to focus, initially, on a cen- 
tral feature of the theory of each field, 
and then, since in neither field is it read- 
ily feasible to speak of integrated the- 
ory, to attend to additional points of 
interrelation. An inevitable result of 
this organization will be some overlap- 
ping of points discussed, but this seems 
to reflect the actual situation. 
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SOCIOLOGICAL THEORY AND 
DEMOGRAPHY 

To refer to sociological theory in the 
singular is still somewhat hazardous in 
a rapidly developing and highly varie- 
gated scholarly field. Yet recent years 
have seen some convergences on cen- 
tral concepts and frames of reference 
and substantial agreement on at least 
some theoretical orientations despite 
the multiple terminologies and research 
specialties. 

Requisite Functions as a Key to 

Universal Structures 

One major concern of sociological 
theory at the highest level of general- 
ization is the identification of imiver- 
sals in social systems. This develop- 
ment has many intellectual sources, 
which will not be traced here. Recent 
formulations of issues and propositions, 
however, derive fairly directly from 
the so-called sti’uctural-fuiictional ap- 
proach. In general this ‘‘approach” or 
frame of reference studies repeated pat- 
terns of action (structures) and their 
consequences ( functions ) . Although 
such questions arc very old in socio- 
logical analysis, under these or other 
names, and can be highly particular in 
their applications, they also prompt fur- 
ther questions at a more general level. 
Prime among these questions is: \Vliat 
functions (structural consequences) are 
essential to the continuity or survival of 
any society? 

There arc several available lists of 
such “requisite functions.” Those pre- 
sented by Davis (1949, p. 30) and 
Levy (1952, pp. 149-97) are among 
the clearest and most comprehensive. 
As they stand, the lists constitute the 
basis for propositions of the order: 
“Any society (as suitably defined), if 
it is to survive, must provide for. . . .” 
Such propositions are as a matter of 
fact implicit in many standard general 
texts in sociology, but often in chapter 
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titles rather than in explicit formula- 
tion. 

The points of present interest in 
functional theory are several. ( 1 ) 
Since human societies comprise human 
populations, their .survival depends in 
part upon provision for what Levy 
(1952, p. 151) calls “an adequate phys- 
iological relationship to the setting and 
. . . sexual recruitment.” In other words, 
human societies reejuire reproduction 
and some minimum control of mortal- 
ity. This point is scarcely startling, and 
gains significance only in combination 
with others. (2) Human societies also 
depend for survival upon sucli essen- 
tial functions as socialization (the 
transformation of ignorant and amoral 
(‘hildren into knowk‘dgeable and con- 
forming adults), language and coin- 
muiiicatiou, ('conomic production, pres- 
ervation of order, maintenance of mo- 
tivation, and iut(‘grative values. (3) 
Thus human h'rtility and mortality are 
not simply biological phenoin(*na which 
in their balance determine giowth, de- 
cline, and at the extremes sheer bio- 
logical survival, but are also sociologi- 
cal phenomena that are interrelat(‘d 
with other essential features of human 
societies. 

The theoretical imjiortance of this 
approach is lnndam(‘ntal. Not only 
does it avoid a distnibingly common 
fallacy of tia’ating population as an es- 
.scntially exi)gcnous variabk^ in the? 
analysis ( 1 social systems, but it k^ads 
to the question. How? lliat is, rcifjiiisite 
functions piovide the steppingstone to 
a consideration of the structural char- 
acteristics of human societies. Since 
clear-cut structural or organizational 
specialization is highly nnecpial among 
societies, and in any event could not 
precisely match the identified func- 
tions, tiie conceptualization and anal- 
ysis are necessarily complex. Neverthe- 
less, starting from universal functions 
and their interrelations alerts the ana- 
lyst to look for common patterns that 
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are related to those functions, that is, 
have consequences for, say, fertility and 
mortality. Moreover, proceeding at this 
level of generalization avoids, or at 
least postpones, reliance upon expla- 
nations in terms of the differences 
among societies. 

To recapitulate, analysis of demo- 
graphic as well as other social phe- 
nomena in terms of requisite functions 
invites consideration at the highest lev- 
el of generalization that the empirical 
data will bear, and at the same time 
places population and vital events sol- 
idly within the patterns of human re- 
lations. Those patterns, we have sug- 
gested, arc not simply random. More 
explicitly, they are limited in several 
v^ays. First, there is the principle of 
structural suitability. Thus, to take an 
obvious but not completely frivolous 
example, male monastic orders are uii- 
suited to the bearing and probably the 
rearing of children. Second, this suit- 
ability is limited not only at the most 
general level (any society) but also 
by other structural characteristics of 
given societies and types of societies. 
Thus current sociological theory of fer- 
tility argues that extended family sys- 
tems and high fertility are structurally 
inconsistent with urban-industrial so- 
cieties. Third, since we are dealing 
with social systems and thus with pat- 
terns of action that are intricately in- 
terrelated, we may expect significant 
consequences for such phenomena as 
fertility and longevity from sectors of 
the system that seem superficially to 
be primarily related to such functions 
as the maintenance of a system of 
stratification ( division of labor and 
orderly inequality) or the performance 
of various passage rituals. 

Certain generalizations can be de- 
rived from this theoretical approach. 
Nothing like a complete set of deriva- 
tions will be attempted here, but some 
illustrative propositions of considerable 


significance for demographic analysis 
may be noted. 

Fertility is always under institutional 
controls, even if not under calculated 
individual control. (On this and many 
of the subsequent points see Davis, 
1949, pp. 551-86; Davis and Blake, 
1956. ) Although extramarital sexual re- 
lations and even conception are treated 
with various degrees of tolerance 
among societies, the general principle 
prevails that children will be bom 
within a normatively prescribed family 
system. Such universal structures com- 
bine legitimate reproduction with ini- 
tial social placement and socialization 
of children. Moreover, the niles relat- 
ing to marriage and remarriage and to 
sexual relations within marriage do not 
uniformly lead to "maximum” fertility 
even where fertility is given a high 
positive value. Indeed, as Davis points 
out (1949, p. 557), no society does or 
could reproduce at its biological maxi- 
mum, for to do so would entail sacri- 
fice of other essential social functions 
in the interest of sheer biological main- 
tenance. Exclusive attention to the lat- 
ter would destroy the continuing ef- 
fectiveness of the social system and, 
paradoxically, prejudice evem its bio- 
logical survival. 

Conversely, human fertility cannot 
be assumed to be simply an outcome 
of natural biological urges. Since de- 
liberate controls (contraception, abor- 
tion, infanticide) are always potentially 
available and since sexual relations can 
be separated from effective fertility 
with some degree of success, fertility 
behavior is socially motivated behavior. 
The motivational patterns relating to 
fertility are in principle as problemati- 
cal as is any other aspect of approved, 
but controlled, social behavior. 

"Natural selection” in the human 
species is always social selection. The 
notion held by some demographers 
concerned with the biological (includ- 
ing intellectual ) quality of populations, 
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that populations ‘‘formerly” were sub- 
ject to natural selection but are now 
prone to deterioration by the protec- 
tion of the unfit, rest at best upon a 
misunderstanding of the elementary 
facts of social systems. The biological 
fitness of human populations is always 
somewhat relative to the particular de- 
mands of differing social structures. 

Mortality is subject to both deliber- 
ate controls and the often unintended 
consequences of other features of so- 
cial systems. Health and longevity 
being very nearly universal values, it 
is not surprising that all societies ex- 
hibit types of action deliberately (even 
if often inefficiently or inconsequential- 
ly) directed at restoring and maintain- 
ing health and preventing death. At 
the same time, short of modern scien- 
tific medicine and public health meas- 
ures, mortality control has probably 
derived more from effective economic 
production and distribution and the 
maintenance of political order and 
protection than from explicit health 
practices. 

Migration, which has been neglected 
to this point, also is clearly determined 
by the characteristics of social systems, 
(See, for example, Davis, 1949, pp. 
586-92; Isaac, 1947. ) Whether we are 
concerned with movement of people 
within social systems or among them, 
the type of migration, its magnitude, 
selectivity, and direction are socially 
determined but with consequences that 
are both social and demographic (in 
the narrow sense of the latter term— 
that is, affecting fertility and mortality 
patterns in sending and receiving areas). 

It remains true of course that gen- 
eralization at the level illustrated in the 
preceding paragraphs “loses informa- 
tion” available in particular observa- 
tions or lesser generalizations. The so- 
ciologist and demographer are often 
more interested in accounting for dif- 
ferences within and among social sys- 
tems than they are in the circumstance 
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that fertility is commonly encompassed 
by familial organization or that some 
form of health practice is universal. 
Yet the emphasis on general charac- 
teristics of human societies has the ad- 
ditional merit of placing bounds on 
the escape into “cultural relativism” or 
highly particular and descriptive ap- 
proaches to social phenomena. 

A recent controversy concerning the 
sociological approach to demographic 
problems may serve to illustrate the 
role of sociological theory in this area. 
The dispute, if it may be called such, 
involves two sociologist-demographers, 
Lorimer (1954) and Davis (see Davis 
and Blake, 1956; Davis, 1949). Both 
accept the importance of sociological 
theory in demographic analysis, and 
both are, explicitly, “functionalists.” 
However, Davis employs functionalism 
to reach levels of generalization ap- 
plicable to all societies or to differenti- 
ate among a limited number of types 
of societies for which in turn generali- 
zations are attempted. Lorimer, on the 
other hand, starts from the somewhat 
older view of functionalism, namely, 
tlie interrelation of the segments oi- 
characteristics of particul( 2 r societies. 
He then proceeds to types of societies, 
or at least to types of cultural-fertility 
relations, without, however, any sys- 
tematic derivation from general struc- 
tural principles. Thus Lorimer, after 
stating a generally relativistic position, 
suggests certain type-relations, lor ex- 
arnple, he finds an association between 
liigh fertility and “corporate unilateral 
kinship groups” (1954, pp. 58-90)^ and 
between controlled fertility and inai- 
ginal and isolated areas ( 1954, pp. 
101-9), and limited means of subsist- 
ence (i954, pp. 151-83). Lorimer also 
discusses the influence of acute social 
disorganization, religious values, and 
the introduction of Western influences 
on health and economic production 
(1954, pp. 115-.33, 183-98, 204-17, re- 
spectively). His general summary 
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(1954, pp. 198-203, 247-51) reasserts 
the variable features of distinct cultures. 

Davis is explicitly critical of this ap- 
proach for its failure to deal systemat- 
ically with the “intermediate variables” 
that must implement any relation be- 
tween social structure and fertility. He 
is also, if less explicitly, critical of 
Lorimer’s emphasis on cultural differ- 
ences among non-industrial societies. 
However, Davis, at least in the cited 
article, is primarily concerned with a 
theoretical analysis. Lorimer s orienta- 
tion is more strongly in the direction 
of deliberate policy for effecting demo- 
graphic change in areas undergoing 
modernization. For these purposes, 
whether the analysis is good or bad, 
it can be expected to be more con- 
cerned with local variations. 

Lest the thread of the discussion be 
lost, it may be well to restate the posi- 
tion taken here. It is, essentially, that 
a view of human societies in terms of 
requisite functions explicitly brings de- 
mographic variables into the scheme 
of sociological theory. This position has 
substantive implications at high levels 
of generalization, briefly illustrated 
above. It also has methodological im- 
plications in the sense that it warns 
the sociologist or demographer that 
treating demographic variables as ex- 
ogenous to social systems involves a 
mode of abstraction that runs grave 
risks of errors of fact and interpretation. 

It may also be repeated, however, 
that the “functional approach” is not 
limited to the search for universal 
structural features of human societies. 
Functions are consequences of patterns 
of action, whether explicit and delib- 
erate or not. Thus the typological re- 
lationship illustrated by Lorimer s work 
also involves establishing connections 
among elements of social systems. At 
the extreme, this represents a “relativ- 
istic” position that emphasizes “cul- 
tural” differences and that attempts to 
establish detailed connections between 


structural elements in particular social 
systems and the demographic charac- 
teristics of those systems. (See also 
Landis and Hatt, 1954.) This leads, of 
course, to predictive propositions of a 
very low order of generality, presum- 
ably applicable only to the given so- 
ciety and only under the assumption 
of constant relevant conditions. 

Two closely related further qualifica- 
tions are in order here. First, a social 
system is “looser” than a biological or- 
ganism, and it is unlikely therefore 
that even a fairly comprehensive and 
detailed specification of structural char- 
acteristics will yield a precisely deter- 
mined single possibility for fertility 
and mortality behavior. Rather, such 
an analysis should typically yield a 
limited range of alternatives. Thus to 
the principle of structural suitability 
we must add the corollary principle 
of structural substitutability. Within 
the specified range, the precise demo- 
graphic structure may have to be re- 
garded as a consequence of “historical 
accident,” at least in view of available 
information and analytical techniques. 

Second, structural-functional analysis 
is commonly, and usually correctly, 
charged with being “static.” That is, 
relations among elements in a social 
system are traced, but not changes in 
those relationships or in the system as 
a whole. Here then is a situation in 
which the dynamic elements inherent 
in the relation between fertility and 
mortality-changes in size and com- 
position of populations— can be used 
to modify the original theoretical ap- 
proach. Since, particularly in view of 
the looseness of social systems, it is 
extremely improbable that the fertility, 
mortality, or migration consequences 
of social structures will result in their 
precise duplication from generation to 
generation, we find one key to the 
freeing of functional analysis from 
some of its static assumptions and pre- 
dilections. This represents in part the 
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view taken by Halbwachs in his dis- 
cussion of “social morphology,” which 
emphasizes demography and demo- 
graphic elements in the analysis of so- 
cial organizations (Halbwachs, 1946). 

This dynamic perspective becomes 
even more pointed with the recognition 
that especially mortality but also fer- 
tility may in some circumstances be 
substantially altered witliout prior 
changes in the fabric of social relations. 
Thus, natural disasters, spraying with 
insecticide, or the sterilizing effects of 
radiation constitute examples of essen- 
tially external influences on demo- 
graphic changes that will have con- 
sequences in turn for social structures. 
The insistance that demographic vari- 
ables operate in a social matrix need 
not blind us to some independent vari- 
ability. If the analysis is thereby com- 
plicated, this seems regrettable but 
appropriate. 

Special Fields and Topics 

In the most general sense, all socio- 
logical theory may be said to be struc- 
tural-functional. The “special topics” 
discussed here represent concern either 
for specific, organized subsystems of 
societies (c.g., the family or the urban 
community) or for particular aspects 
of patterned social behavior, whether 
or not represented by concrete organi- 
zations (e.g., political sociology or so- 
cial stratification). In either case the 
sociologists’ interest is in patterns and 
conseqiK'nces. The latter, in turn, may 
be viewed in terms of establishing es- 
sentially “static” interrelations (e.g., 
the connection between occupational 
status and residential location in a city) 
or “dynamic” relations (e.g., the se- 
quential connections betw^een technical 
innovations in production and the de- 
velopment of leisure activities). 

The approach in this particular sec- 
tion is to start with an area of socio- 
logical concern and indicate how de- 
mographic data and procedures are 
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relevant and, to a lesser extent, the 
way general sociological principles 
have specific applications of primary 
interest to demographers. For c.xample, 
propositions concerning the ecological 
differentiation internal to cities will re- 
ly in part on such .specifically demo- 
graphic variables as fertility differen- 
tials and such additional distributive 
“characteristics” of populations as oc- 
cupation and income. Rut propositions 
concerning the functioning of cities as 
centers of communication and agencies 
of diffusion of new values and tech- 
niques may have specific demographic 
applications in the analysis of trends 
in vital rates and their rural-urban dif- 
ferentials. 

Demography thus is considered not 
only as a subfic'ld of sociology, with 
somewhat specialized variables and 
analytical techniques, but as an aspect 
of other special fields. A recent general 
textbook (Rrooin and Selznick, 1955) 
may be takem not as reprc'sentative, 
sinc(' it gives exceptional attention to 
population, but as indicating some of 
the range of interpenetration of social 
and demographic variable's. 

Rroom and Sel/niek tre'at population 
as one of some nine principal “ele- 
ments of sociological analysis.” (The 
others are social organization, culture, 
socialization, primary gron])s, social 
stratification, associations, collective be- 
havior, and ecology.) Each of these 
nine 'VlciiK'nts,” including population, 
is then used in the discussion of six 
special topics— family, city, minorities, 
industrial sociology, political sociology, 
and criminal behavior. Note that it is 
not d('m(igraphic theory that is used 
in these sp('cial fields, but questions of 
size, distributive characteristics, and 
numerical changes are introduced as 
important elements for the description 
of social systems and derivation of 
propositions jiboiit the relation among 
elements. 

For example, not only is the family 
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in a general and distributive sense re- 
sponsible for reproduction and, to a 
lesser degree, for biological sustenance 
and for prevention and treatment of 
accidents and illness, but the family 
structure itself is molded or conditioned 
by its fertility and mortality and by its 
age and sex composition. Size of fam- 
ily, that is, the number of children, 
affects individual consumption levels 
at given income levels, probably affects 
adult economic opportunities of both 
parents and children and also the pat- 
tern of socialization of the young, since 
in large families a large share of the 
care of younger siblings is likely to be 
the responsibility of the older ones. 
Age compositions and sox ratios in the 
community and society aflEect marriage 
rates and perhaps even age at marriage. 

An even more specific illustration of 
the combinatioji of demographic and 
sociological facts relates to household 
composition. Several component gen- 
eralizations must be combined to de- 
rive a further generalization and put 
it in perspective: (1) The “norm” in 
the American family system is for neo- 
local residence, that is, the residential 
separation of generations upon mar- 
riage of children. (2) The principal 
exceptions are ( a ) “temporary” dou- 
bling-up during the initial years of mar- 
riage, where the ‘Ticad” of the house- 
hold is still of the older generation, 
and (h) residence of an aged parent 
( rarely both ) with a married offspring, 
where the “head” of the household is 
of the younger generation. It is this 
latter situation in which we are here 
interested. One can predict that this 
aged parent is more likely to be female 
than male. This prediction stems from 
two further facts: the demographic fact 
of the greater average longevity of fe- 
males and the sociological fact that 
widowers remarry in considerably high- 
er proportion than do widows. (This 
prediction is borne out by census data, 
which unfortunately do not permit de- 


termination of whether the widow is 
more likely to live with a son or a 
daughter. ) 

Brief illustrations of the way socio- 
logical queries require in part demo- 
graphic answers will be presented with 
reference to several other special fields 
dealt with by Broom and Selznick. A 
few should suffice, for the method- 
ological principles involved are fairly 
uniform. 

The city not only is typically char- 
acterized by distinctive fertility and 
mortality patterns but also typically 
grows in part by migratory accretions 
as well as by natural increase. These 
demographic variables are the result 
of, and result in, distinctive age and 
sex compositions. Sociological analysis 
of the city, including the theory and 
methods of human ecology, thus relies 
in part upon the use of demographic 
data and procedures. But these data 
are significant not only for static or 
cross-sectional analysis, as causes, con- 
ditions, or correlates of other social 
phenomena. In sociological theory the 
principle of “metropolitan dominance” 
and the role of the city as a center of 
diffusion of ne'w values and practices 
ascribe to urbanization a major link in 
the causal chain resulting in reduced 
fertility and the small-family system. 

With respect to minority groups, the 
sociologists’ prime concern relates to 
the social sources of prejudice and dis- 
crimination, the internal as well as ex- 
ternal factors tending to preserve the 
solidarity of the groups, the operation 
of residential segregation, and the types 
of relations with the broader society. 
However, even here, the sociologist 
may be concerned with the demograph- 
ic consequences of various “subcul- 
tures,” both as a correlate of other 
characteristics and as a clue to future 
changes in size and composition or the 
extent to which the group loses its 
identity through assimilation of ma- 
jority norms and practices. Again, we 
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may use an illustration of combining 
sociological and demographic facts. 
Some religious and ethnic minorities 
in American society are dwindling rap- 
idly by the joint effect of defection and 
low fertility. Thus in some sectarian 
religious communities subject to the im- 
pact of the public school and other 
secular influences, young men tend to 
leave both the community and their 
religious affiliation. Even though the 
girls remain, the strict norm of religious 
endogamy presents them with the 
choice either of violating that norm, 
whereby they and their children are 
also lost to the sect, or of remaining 
unmarried and failing to produce a 
new generation of sectarians. 

Incidentally, the foregoing example 
brings us full circle to our previous 
discussion of "requisite functions.” 
Given the circumstances just sketched 
plus the additional circumstance that 
recruitment to sectarian communities 
is almost entirely by birth (and these 
communities may thus be viewed, and 
indeed explicitly attempt to be, small 
self-subsistent societies), we have a 
situation in which survival of the sys- 
tem is threatened by failure of repro- 
duction. Moreover, this situation illus- 
trates that the specification of biologi- 
cal reproduction as essential for societal 
survival is not as banal as at first glance 
it appears. Since human reproductive 
behavior is motivated and normatively 
sanctioned behavior, it cannot be taken 
for granted or assumed to be sociolog- 
ically unproblematical. 

"Political sociology” is a rather loose- 
ly distinguishable special field which 
includes the relation of political organ- 
ization to other aspects of society, the 
analysis of political ideologies and struc- 
tures, and such topics as the social 
origins and careers of political and ad- 
ministrative officials, the formation and 
implementation of political opinion, 
and voting behavior. Here there are 
both substantive and methodological 
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grounds for considering demographic 
data. Substantively, political structures 
and voting behavior, for example, will 
be substantially affected by age and 
sex characteristics of a population, and 
even by the trends in vital rates, A 
rapidly growing population has politi- 
cal implications, especially for econom- 
ic planning, educational budgets, or 
policy on encouraging emigration. 
Methodologically, any attempt by sur- 
vey techniques or other sampling tech- 
niques to appraise political trends, to 
determine opinion on public issues, or 
to analyze the effectiveness of political 
communications will have to take into 
account varicnis population character- 
istics. Social science sampling tech- 
niques generally rely on various de- 
mographic characteristics of the pop- 
ulation. 

Social stratification, one of Broom 
and Selznick's "principal elements” of 
social systems, also has demographic 
aspects. As will be noted in the fol- 
lowing section, various indexes of class 
or socioeconomic status are standard 
bases for the analysis of fertility dif- 
ferentials. Here our focus is different. 
Starting from questions about social 
stratification, what demographic data 
are needed, and how do these demo- 
graphic phenomena, in turn, affect the 
opeiation of systems of status differen- 
tiation? Social status on the one hand 
and fertility and mortality on the other 
clearly stand in a reciprocal relation 
(Sibley, 1942). "Class” position affects 
fertility patt(Tns and also life expect- 
ancy. On the other hand, fertility and 
moitality differentials generally result 
in a situation in which various strata 
do not precisely, or even proportional- 
ly, reproduce themselves. This means 
a changing "class structure” through 
time and/or class mobility between 
generations. 

The Broom and Selznick text in so- 
ciology was used as a partial checklist 
of special fields and topics in sociologi- 
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cal theory of particular significance for 
demography because of the unusually 
extensive attention given to population 
in that book. How^ever, there are at 
least two additional aspects of socio- 
logical theory which are not primarily 
emphasized in that text but which de- 
serve attention in the present context. 
These topics are motivation and social 
change. Both of them are commonly 
recognized as “messy” subjects in the 
current state of theory but, perhaps for 
that reason, of considerable importance. 

Sociology may seem to bypass ques- 
tions of motivation by using such con- 
cepts as “values” and “social control.” 
Clearly, howcvcir, these are only a short 
step rtjmoved from motivational coun- 
terparts. Values have behavioral con- 
sequences only as they are matched by 
attitudes toward them. Social control 
depends upon some combination of in- 
ternalized social norms (moral con- 
formity through socialization) and a 
balance of positive and negative sanc- 
tions that will effectively motivate in- 
dividuals to prescribed and expected 
actions. Motivational categories, or 
their combination in character or per- 
sonality types, seem especially impor- 
tant under the dual conditions that the 
relevant behavior in attempting to pre- 
dict behavior is in its nature intimate 
or even furtive (e.g., sexual behavior 
and violation of criminal codes) and 
that in complex societies standard so- 
cial categories (various status indica- 
tors, rural or urban birth and residence, 
religious affiliation, ethnic origin, etc.) 
arc multiple and partially contradictory 
in their impact on any individual or 
aggregate of individuals. The fact is 
that under these conditions the pre- 
dictability of behavior from knowledge 
of group memberships and norms is, 
from the scientific standpoint, distress- 
ingly feeble. Given large enough sam- 
ples and refinements of statistical anal- 
ysis, correlations may be improved by 
a process which may be called typo- 


logical prediction, or its equivalent, re- 
finement of stipulated conditions bear- 
ing on the relations among variables. 
The point of present concern is that 
the development of personality types 
may elevate motivational categories to 
full-fledged analytical status, rather 
than their usual present position as in- 
tervening variables, adduced in a rather 
ad hoc fashion. (An interesting experi- 
ment, related in this instance to the 
theory of the demographic transition, 
is presented in Riesman, 1955, pp. 
21 -^ 8 .) 

To recapitulate, what is being sug- 
gested here is that current knowledge 
and techniques for the analysis of the 
relation of, say, fertility to various dif- 
ferentiating social categories leaves 
considerable variance unaccounted for. 
It seems probable that greater preci- 
sion can be achieved at a “strictly so- 
ciological” level by finer analysis of 
the interrelations among such variables 
as residence, current occupation, mo- 
bility history, and formal education. It 
also seems possible that a correlative 
development of “psychological” varia- 
bles may not only increase detailed 
predictability but also lead eventually 
to a closer integration of social and 
psychological theory. 

The theory of social change is a gen- 
erally neglected aspeet of soeiological 
analysis, partly under the pervasive in- 
fluence of structural-functional theory 
in sociology, partly as a consequence 
of dissatisfaction with attempts at such 
sweeping theoretical doctrines as vari- 
ous “social evolution” formulas a half- 
century ago. Yet it seems evident that 
this is an aspect of social theory in 
which the connections between socio- 
logical theory and demography are po- 
tentially very important. 

The analysis of social change may 
be divided, with some degree of arbi- 
trariness, into (a) changes of primarily 
internal origin in human societies, and 
( b ) change from external sources (“cul- 
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tme contact” and difiFusion). Although 
these two, and their interrelations, log- 
ically exhaust the relevant phenomena, 
it is also convenient to distinguish (c) 
theories attempting laws of long-term 
changes applicable to human societies 
generally. 

Although explicit or implicit “equi- 
librium” models have pervaded most 
sociological theory over recent decades, 
all social structures change through 
time, and not simply on haphazard or 
accidental bases. Thus every social sys- 
tem, no matter how small and how 
seemingly bound by the power of tradi- 
tion, has internal flexibilities and in- 
herent strains. Societies may, although 
this is apparently not universal, also 
organize and institutionalize deliberate 
change. Each of these principles may 
have demographic consequences. 

With reference to “flexibilities,” no 
society is so constituted, or probably 
could be, as to achieve precise, perfect, 
and continuing control over tlie details 
of socializing the young— always par- 
tially “d(*centralized” to nuclear family 
units— or over exact deniograpliic re- 
production of appropriate structural 
categories. Various “demographic im- 
balances” are at the very least c.*k*ments 
of change in social systems. Two gen- 
eral hypotheses, not acl(‘qualely sup- 
port(?d by available evidence, may be 
noted. The one is that because of the 
combination of reproduction and early 
socialization in the same agency, the 
family, initial differentials may be per- 
petuated through successive genera- 
tions. Thus children of large families 
would tend to have large families not 
primarily because of differences in he- 
reditary fecundity but because of more 
specific social-psychological differences 
in attitudes and values as they relate 
to fertility behavior. The other is that, 
even outside the modern experience of 
industrial societies, fertility differen- 
tials tend to lead to higher reprodiic- 
tivity in lower status categories than 
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in elites, a principle which would lead 
in turn to support of theories of “cir- 
culation of the elite.” 

With reference to “strains” inherent 
in social systems, these include various 
standard “scarcity situations”— time, 
treasure, and affective energy or loyal- 
ty-and consequent role and value con- 
flicts. These, in turn, may be related 
to various normatlv'e alternatives which 
seem to stand in dialectical relations 
in every society. Thus no society has 
norms that lead exclusively to high or 
low fertility, and slight changers in the 
relevant norms and in their relative 
weights may lead to substantial 
changes in effective fertility (Davis 
and Blake, 1956). The same is true in 
principle with reference to mortality 
and migration (Davis, 1949, pp. 562- 
93). These considerations suggest the 
hypothesis- which available evidence 
does not permit testing— that in non- 
industrial societies the population bal- 
ance of high fertility checked by high 
mortality (the usual generalization) is 
more nearly a cyclical pattern of both 
fertility and mortality. 

Sock'tics may also changes deliberate- 
ly. This is an c'specially marked char- 
acteristic of industrial societies, where 
both mortality and, more rarely, fer- 
tility may be a matter of official, gov- 
ernmental concern. Contemporary “un- 
derdcwclopcd” countries are now show- 
ing some concern over the demo- 
graphic conscqiu*nccs of deliberate 
mortality -reducing innovations and are 
moving toward change's that would en- 
courage or facilitate reduced fertility. 
Tliere is much room here for both the- 
ory and research, since deliberate 
changes will almost certainly have un- 
intended consequences, and there is no 
assurance that the latter will be en- 
tirely “positive,” whether judged in 
terms of explicit values or in h^rms of 
the more neutral “functional” stand- 
point. 

A great deal of social change in the 
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modern world, and particularly in the 
so-called underdeveloped areas, is pri- 
marily “external” in origin as viewed 
from a particular social system. Clearly, 
the situation is always one of complex 
interplay, and it includes the amena- 
bility to change of particular societies. 
However, “Western” culture in one or 
another of its forms (including the 
Communist version) now is a persua- 
sive influence throughout the world. 
Sociologists and anthropologists have 
attempted to work out general princi- 
ples of “acculturation” (e.g., Ilcrsko- 
vits, 1938; Sorokin, 1947, chaps, xxxvii- 
xxxviii). Tlie various propositions will 
not be repeated here, but two applica- 
tions to demographic analysis will be 
indicated. The first relates to the gen- 
eral theory of the demographic transi- 
tion. Briefly, it may be predicted that 
new techniques of mortality control 
will be readily accepted in most so- 
cieties because of consistency with pre- 
existing values ( although still with pos- 
sible “negative,” unintended conse- 
quences). It may also be predicted 
that new techniques of fertility control 
will be less readily accepted, or posi- 
tively rejected, because of inconsisteney 
with pre-existing values (Davis, 1944). 

The second application of accultura- 
tion theory to demographic analysis 
derives from the first. Given the “gap” 
between mortality decline and fertility 
decline, it may be said that, “In a sense. 
Western enterprise helps provide its 
own labor supply in new areas. . .” 
(Moore, 1951b, p. 305). Failing a rap- 
id expansion of commercial and indus- 
trial employment opportunities, mod- 
ernization in one aspect of life— public 
health— may thus actually increase the 
number and proportion of the popula- 
tion dependent on archaic modes of 
agricultural production but potentially 
available for new employment oppor- 
tunities. 

Various unifying theories of long- 
term change in social systems have 


been put forth in the historical devel- 
opment of social thought. These range 
from various “cyclical” theories to “evo- 
lutionary” theories that seek to ac- 
count for the evident complexity of 
mod(Tn Western societies. Since most 
of these simplifying formulations have 
failed to withstand theoretical and em- 
pirical criticism and since they also 
generally have only tenuous implica- 
tions for demographic analysis, they 
will not long detain us. 

One particular type of evolutionary 
theory is, however, of special interest. 
This links complexity, or specialization, 
to size— a well-established “static” re- 
lationship— but views the latter as gen- 
erally increasing on partially demo- 
graphic grounds. In Durkheim’s fa- 
mous work on “division of labor,” organ- 
ic solidarity, based on specialization, is 
related to “moral” density, which in 
turn is linked to demographic density 
and growth (Durkheim, 1933, especial- 
ly pp. 256-82). In a simplified way, 
therefore, this may be viewed as a 
demographic theory of social change. 
However, Durkheim, a notable “func- 
tionalist” in his theoretical orientations, 
uses demographic growth as but one 
link in a chain of interrelations, whether 
static or sequential, with the main em- 
phasis on the characterization of the 
components of the normative order. 

Recent developments toward a more 
limited, but still rather general, theory 
of long-term change have focused on 
economic development or, in a loose 
sense, industrialization. Here the so- 
ciologists (and also the economists and 
other social scientists) deal with gross 
historical facts of sweeping generality 
in terms of societies or other social 
units affected. Modern forms of eco- 
nomic production and distribution are 
remarkably and increasingly pervasive 
in their impact on the world’s cultures. 
The historical record in the West is 
beginning to be compared with near- 
contemporary experience in currently 
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‘'underdeveloped” areas, and attempts 
have begun not only to formulate em- 
pirical generalizations but also to ac- 
count for the relationships among com- 
ponent elements. (See Kuznets, 1956; 
Moore, 1955fl, b.) Demographic data 
are relevant to these theoretical and 
research developments in two princi- 
pal ways: growth trends and popula- 
tion compositions aflFect both consumer 
demand and manpower potential, and 
the industrial system has a complex 
but definitely negative impact on ex- 
tended kinship systems and, in an even 
more complex way, on high fertility. 

These relationships lead directly to 
a primaiy focus on demographic the- 
ory, for that theory is centrally con- 
cerned with the relationship between 
population and the means for its sub- 
sistence or, more generally, the links 
between demographic variables, taken 
as criteria, and social systems. 

DEMOGRAPHIC THEORY AND 
SOCIOLOGY 

If a standard complaint about so- 
ciology is that it has “too much” theory, 
a standard complaint about demog- 
raphy is that it has “too little.” Such 
judgments tend to be pointless without 
further specification. What is generally 
meant in the case of sociology is that 
competing conceptual systems and the- 
ories have not been adjudicated and 
tliat empirical generalizations are often 
not related in any systematic way. 
What is generally meant in the case of 
demography is that a pervasive pre- 
occupation with refinement of meas- 
urement and with ad hoc explanations 
for observations leads to an avoidance 
of the fundamental question, What do 
we want to know? 

“T/jc” Population Problem: Relation 
of Population to the Means 
for Its Support 

Despite the charge that demog- 
raphy has “too little” theory, there is 
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a matter of central concern to much 
demographic research that serves as a 
partial integration. That is “tlie” pop- 
ulation problem, meaning by that the 
relation of population to the means for 
its support, or, in still more general 
terms, the interrelation between demo- 
graphic phenomena and tlieir social 
settings. 

This focus of theoretical conceni 
antedates the work of Malthus but 
conventionally and conveniently may 
be discussed on the basis of the Mal- 
thusian position. Malthus' formulation 
is sufficiently well known not to require 
elaborate restatement at this point ( sec 
Malthus, n.d.). Indeed, the formulation 
may be too well known, for modifica- 
tions through successive editions of 
the Essay plus ambiguities throughout 
argue against a completely simplified 
summary. (For a short, critical sum- 
mary see Wrong, 1956, pp. 97-118; 
also. Glass, 1953.) The essence of this 
position is that population will tend 
to grow more rapidly than the “means 
of subsistence” and that the growth 
will be held to those means of sub- 
sistence only by positive checks (rais- 
ing the death rate) or preventive 
checks (lowxTing the birth rate). From 
this basic relationship Malthus draws 
various gloomy conclusions about the 
possibilities of substantial increases in 
material well-being and particularly 
comes to conclusions of a “conserva- 
tive” chaiacter about the distribution 
of consumption through various social 
strata. 

We are not here concerned with an 
empirical refutation of Malthus, which 
is easy and obvious enough in the mod- 
ern history of the Western world. Our 
concern is with the central problem as 
posed by Malthus and as modified and 
amended in subsequent theoretical de- 
velopment. This may be done in sum- 
mary fashion for a number of central 
issues. 

(I) A population is clearly limited 
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by the means of subsistence, but not 
only by that. No human population is 
controlled solely by the means for its 
biological survival, as noted earlier 
(see Davis, 1949, pp. 553-55). Those 
means of survival are themselves vari- 
able, as Malthus recognized, and hu- 
man reprodiictivity is subject to both 
unintended and intended controls. 

(2) Any population is related to the 
means for its support in complex ways. 
Although simplified formulas like 

resources i i r 

= level or consumption, 

population 

or even the somewhat more sophis- 
ticated 

product 1 1 r 

— ~ level of consumption, 

population 

are inviting, they court theoretical dis- 
aster. The numerator of the fraction 
needs to take into account technology 
and its counterpart in occupational and 
skill distributions, and product special- 
ization and trade. The denominator of 
the fraction must take into account the 
circumstance that each individual does 
not count as one, not only because of 
different consumption “needs” by age 
and sex but also because of distribution 
differentials related to systems of social 
stratification, which, in some form or 
other, are universal (Davis and Moore, 
1945). 

( 3 ) Biological survival in relation to 
non-human resources, accordingly, af- 
fects, but does not determine, the re- 
lation of a population to its setting. 
Here we faee once more the basie 
fallacy of treating population as a pri- 
marily biological variable, exogenous to 
social systems, rather than as inherently 
imbedded in social structures that al- 
ways must perform functions (or offer 
“services”) beyond those required for 
sheer biological survival. The progress 
of this aspect of demographic theory, 
therefore, has been away from the 


crude Malthusian formulation, through 
various conceptions that take into ac- 
count what we may call economic vari- 
ables, to full recognition of the socio- 
logical character of “the” population 
problem. (On various treatments of 
“optimum” population theory, princi- 
pally representing the incorporation of 
economic variables, see Penrose, 1934; 
Sauvy, 1952-54; United Nations, 1953. 
On more specifically sociological anal- 
yses, see Davis, 1949, pp. 551-93; 
Moore, 1951fl, pp. 455-62, 1955c.) 

(4) The relation between a popula- 
tion and its setting is dynamic and 
reciprocal. Although much of the treat- 
ment of “the” population problem has 
been cast in static, distributive models, 
the original Malthusian formulation in- 
volved a dynamic tension, and some 
subsequent developments have taken 
into account rates of change and the 
complex interrelations in social sys- 
tems through time. Thus, if particular 
rates of population growth “challenge” 
the productive and distributive sys- 
tem, the latter in turn will affect fer- 
tility and mortality rates. Changing age 
compositions— the consequence of past 
trends in fertility, mortality, and mi- 
gration-affect the population as con- 
sumers and also as producers. Whether 
a particular problem of meager levels 
of consumption is phrased as “loo many 
people” or “too little product” may in- 
volve questions of social strategy, moral 
and political ideologies, or genuine dif- 
ferences in theoretical interpretations 
(United Nations, 1953, especially pp. 
21-44). No theory claiming to be sci- 
entific, however, can well avoid the 
interplay between demographic and 
social phenomena. 

The theory of “the” population prob- 
lem has thus proceeded from a simple 
kind of relation between biology and 
geography to a complex analysis in- 
volving the essential and crucial mid- 
dle terms that lie between a biological 
group and its non-human setting. This 
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line of development leads to a consid- 
eration of the theory of the “demo- 
graphic transition/’ although the latter 
is not commonly placed in this context. 

It is perhaps idle to speculate wheth- 
er the Malthusian theory was amended 
and rejected because of scientific de- 
velopment or by the crude course of 
events. The events were, in order, an 
extremely rapid expansion of econom- 
ic production, yielding rising per cap- 
ita levels of consumption despite the 
rapid population growth from sharply 
reduced mortality, and reductions in 
family size and fertility to a point at 
some times and places below long-run 
population replacement levels. 

These historic phenomena led to a 
group of related empirical generaliza- 
tions: (1) Prior to what may be called 
tentatively “social modernization/’ pop- 
ulation balances have been maintained 
by high fertility crodcxl by high mor- 
tality. (2) Subsequent to such modern- 
ization, low mortality is matched by 
low fertility. (3) In the transition, 
death rates fall before, and more rap- 
idly than, birth rates, with a conse- 
quent rapid expansion of total popula- 
tion. These three generalizations have 
been converted into a typology for clas- 
sifying particular populations— “high 
growth potential,” “incipient decline,” 
and “transitional growth,” or equivalent 
terms (Davis, 1949, pp. 603-8; Thomp- 
son, 1944, chap. vi). 

A first set of questions revolves 
around the generalizations and classi- 
fication. Do the classes adequately 
comprise the empirical range, and is 
classification of a particular population 
unambiguous? What are the temporal 
dimensions of the transition? What are 
the growth dimensions in the process? 
These queries do not necessarily chal- 
lenge the basic propositions, but seek 
to refine them or put limits on their 
range of validity. 

A second set of questions concerns 
the predictive validity of the general- 
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ization of a dynamic process rather than 
a simple historical summary or conve- 
nient typology. Will the sequence and 
dimensions remain essentially the same 
in other areas it they go through a 
process ot social, including (‘conoinic, 
modernization? What if " “e.xpansion 
room,” locally or by emigration, for ab- 
sorption of large population increases, 
is missing? Are the unspecified inter- 
vening variables severable from the 
particular historic context of urban in- 
dustrialization so that, for example, fer- 
tility may be recluccxl in dc'nsely settled 
agrarian societies? (See Davis, 1951, 
1954; Milbank Memorial Fund, 1944, 
1950, 1954; Notestein, 1944, 1950, 1952; 
Vance, 1952(7, h.) These queries seek 
to determine the range ot applicability 
but then'by laise the kind ot (pu'slion 
that always marks the progn’ss from 
empirical generalization to theory, how 
and why? 

A third set of (pieslions, tlien, con- 
eerns the precise links bc‘tw('(m “mod- 
ernization” and lh(' ‘Vh'inographic 
transition.” Why are death rates more 
amenable to rccluction than birth ratcis? 
Sinee deliberatt' fertility control is at 
least an incipitnt j)Ossibility in any so- 
ciety, what, ])recisely, is the ('onncc- 
tion b('twe(*n uiban hte or industrial 
employment and the voluntary limita- 
tion of size of families? If th(‘S(^ links 
can be established, is the functional 
relation so close as to require the en- 
tire matrr' ior cflective restoration of 
population l>alance or so loose as to 
permit direct and di‘hb('rate fostering 
of the “intervening” chang(;s either to 
speed the transition, to reduce' total 
giowth or possibly to make the' full 
Western social pattcTii unnecf'ssary for 
the predictable' futuK'? 

This line', of development onee more 
illustratc's the proeess of starling from 
overly simple formulations and moving 
to more elaborate analyses. In this 
process sociological variables are 
brought squarely into the picture. On 
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structural grounds we know that ex- 
tended kinship ties and large families 
are inconsistent with geographical and 
occupational mobility, between genera- 
tions and within careers. Children in 
an urban setting become relatively 
more expensive as ‘'items of consump- 
tion” and practically useless as “factors 
of production.” New, and moving, as- 
piration levels are inconsistent with 
concentration on child-rearing. 

These and other factors have been 
noted as explanatory principles to ac- 
count for the “demographic transition.” 
The analytical problem becomes one of 
separating various nexuses in a system 
of multiple causation (Feldman, 1956) 
and determining the relevance of con- 
temporary conditions in underdevel- 
oped areas that differ from the histori- 
cal experience. Moreover, since neither 
deaths nor births declined simultane- 
ously throughout all sectors of the pop- 
ulation, it becomes relevant to ask 
about mortality and fertility “differen- 
tials,” and to raise the issue of whether 
current fertility differentials and their 
correlates (differences in space) pro- 
vide clues to historic trends (differ- 
ences in time). 

Starting, then, as a rough empirical 
generalization based on limited histori- 
cal experience, the theory of demo- 
graphic transition provides avenues for 
wider empirical generalization, inte- 
gration with sociological theory, and 
incorporation of other areas of demo- 
graphic research into a “main body” of 
principles of social, including demo- 
graphic, change applicable to the mod- 
ern world. 

Special Fields and Topics 

Births, deaths, and migrations are 
the essential components of population 
size and changes in size. Since the time 
that fertility was regarded as an essen- 
tially unproblematical, “natural” phe- 
nomenon, changes in fertility rates and 
cross-sectional fertility differentials 


have raised the whole problem of fer- 
tility as a social phenomenon. The 
“standard” inverse correlation between 
various indexes of socioeconomic status 
and size of family belied any simple 
economic interpretation, and other 
equally rationalistic social or psycho- 
logical models failed to account for ob- 
served differentials. Much current de- 
mographic research, therefore, is de- 
signed to explore social and psycho- 
logical correlates of differential fertil- 
ity in greater detail and with more spe- 
cific hypotheses drawn from general 
theory in those fields. At the present 
time it is probably safe to say that the 
relation of fertility to the social and 
psychological aspects of mobility is the 
most promising lead to part of the “in- 
tervening links” between “structural” 
characteristics and fertility behavior 
(Westoff, 1953; see also Milbank Me- 
morial Fund, 1955; Whelpton and 
Kiser, 1946-54; Wrong, 1956, pp. 69- 
83). A more gemeral basis for examin- 
ing these connections needs to be es- 
tablished before the demographic and 
sociological propositions are firmly 
wedded (Davis and Blake, 1956). 

Like fertility, mortality and migra- 
tion may be treated by the demogra- 
pher as essentially unproblematical, 
with primary attention focused on 
their consequences for age-sex compo- 
sition of populations, fertility, growth, 
and relation to economic product. They 
may, in other words, be treated as in- 
dependent variables. But they may also 
be treated as dependent variables, with 
attention then shifting to the social 
context of mortality and migration phe- 
nomena. The consequence of this shift 
is to make it clear that biological or 
even economic explanations will not 
suffice to account for observed trends 
and differentials. The search for social 
correlates tends to be piecemeal and 
ad hoc, but it may lead in these areas 
also to more systematic integration 
with the theory of social systems. 
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If demography be defined as what 
self-identified or professionally recog- 
nized demographers do, it is clear that 
the field is broader than most of the 
foregoing discussion implies. The study 
of populations also commonly includes 
attention to various “characteristics.” 
Some of these— age, sex, and various 
indexes of biological “quality”— are 
closely related to population as a par- 
tially biological system. Thus age and 
sex compositions are the product of past 
fertility, mortality, and migration and 
are relevant for the same phenomena 
in the future. No society does or could 
ignore these characteristics. Also, how- 
ever, no society does or could limit 
their significance to the “purely” de- 
mographic, since they are made direct- 
ly or indirectly relevant to the whole 
interlocking system of social positions 
and normative expectations. 

The question of population “quality” 
is a moot one, with one extreme posi- 
tion maintaining that the inverse rela- 
tion between social status and fertility 
tends to deterioration of intelligence 
and physical vigor. Such a position, of 
course, implies a theory of social strati- 
fication— that the rich are biologically 
superior— for which there is no substan- 
tial evidence. Any system of social se- 
lection, as noted earlier, is not a system 
of “natural” selection in the usual sense, 
and to confuse the two is a basic so- 
ciological fallacy. This is a special field, 
then, in which the major impact of so- 
ciological theory has been to rectify, or 
at least to place serious limits on, an 
older aspect of demographic theory. 
(On the alleged dysgenic effects of fer- 
tility differentials, see Lorimer and Os- 
born, 1934; for a critique of “natural 
selection” fallacy, see Maclver and 
Page, 1949, pp. 538-51.) 

Other population “characteristics” 
are in principle virtually infinite. In 
practice, they include attributes which 
can be readily enumerated and which 
the determiners of enumeration policy 
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think useful and important. Some of 
the characteristics are fairly standard 
in demographic analysis of fertility, 
mortality, and migration, where they 
are usually approached in terms of “dif- 
ferentials.” Some characteristics useful 
for demographic analysis, on tlie other 
hand, are not enumerated in censuses— 
for example, attitudes and personality 
traits. Indeed, the preoccupation of 
many demographers with the analvsis 
of census data gives partial foundation 
to the exaggerated charge that demog- 
raphy has “no” or “too little” theory. 
The circumstance that fertility differ- 
entials have been more often related 
to current residence and occupation 
than to residential changes and occu- 
pational histories probably stems from 
both the greater availability of some 
types of data and the absence of any 
clear-cut theory of fertility differen- 
tials. 

Population characteristics, to repeat, 
figure in demographic theory only as 
they relate to size and the components 
of demographic change. Re^sidence, 
economic position, religion, national or 
regional origin, education, marital sta- 
tus, and many other distributive attri- 
butes of populations may all provide 
bases for the analysis of the n'lation 
between populations and their social 
settings. These enumerated eharacler- 
isties may also provide data relevant 
for quite different analytical purposes. 
Botli demographic and sociological the- 
ory, the interrelations between which 
have concerned us here, will benefit by 
making the questions explicit and sys- 
tematic, so that the answers will gain 
in precision, predictability, and power 
of generalization. 
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